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New Wire Rope Grip for Brooklyn Bridge. 





The engravings which we present with this 
represent anew grip for connecting cars with 
the moving rope or cable in the system of 
wire rope traction, of which an example is 
that used on the Brooklyn Bridge. Of these 
engravings, Fig. 1 is a general plan; Fig. 2a 
sectional elevation on line a > (Fig. 1); Fig. 3 
a side elevation, and Figs. 4 and 5 detached 
of of the dies of the 
guides, respectively. In all the figures, simi- 
lar letters are used to designate the same parts. 


views one and one 


By the operation of this grip it is proposed 
to hold the rope for propelling the car, with- 
out subjecting it to damaging pressure, and 
to permit the car to be moved when desirable 
at any velocity less than that of the rope, 
without subjecting the latter or the parts of 
the grip to destructive wear. 
Referring to the engravings, A A are ob- 
long movable jaws, about the entire cireum- 
ference of which are Y grooves or ways, to 
which are fitted the dies 2. These dies are 
held in place by the guides /#, which leave 
them free to move around the jaws in the 
The semicircular faces of these dies 
are corrugated in 


ways. 
such corre- 
spond with the spiral of the rope, so that 
when the dies are arranged on opposite sides 
of the rope, with the blank portion of their 
faces in contact, they will conform to the en- 
lire circumference of the rope, similar to a 
divided nut to a bolt. 


a way as to 


The jaws A are connected together by the 
links C, attached to projections B, on the 
jaws, and swing on the hinge bolts P. The 
lever #’, by which the jaws are moved, has 
its fulerum O upon the extension of one of 
the jaws, and is connected with the other by 
means Of alink 7. The end of the lever is 
provided with a roller A, which bears upon 
the head of the thrust screw //. 
of this which 
clearly shown in the engraving, it will be 
understood that the FP, 
which is conveniently extended for the pur- 


By a con- 
sideration 


is 


construction, 


by moving lever 
pose, the parts A may, according to the di- 
rection in the 


brought towards each other, or separated. 


which lever is moved, be 

As will be inferred, the rope when in posi- 
tion to move the car is held between the two 
series of dies. In this condition, and when 
no more force is employed on the lever than 
sufficient to bring the dies together, the 
latter will, by the of the be 


carried around their respective jaws, moving 


motion rope, 


inthe Y ways comparatively without friction. | 


A further application of force to the lever 
will establish friction the 


the ways, which may be increased gradually 


between dies and 
or suddenly, as may be desired, until it is 
sufficient to move the car at the same velo- 
the 


has attained its maximum velocity, the dies 


city as the rope. Of course when car 
no longer slip in the ways, but when being 
moved slower than the rope the slip is in pro- 
portion to the difference in the speed between 
the two. 


In stopping the car, the grip can 


similarly be either gradually or suddenly. re- 


leased ; or at any time when desired the grip | 


can be loosened so that the dies will slip and 
the car be moved at as slow speed as is de- 
sired. In neither gradually or suddenly con- 
necting, nor in running underany conditions, 
there of the 


is there 


then 
the any 
material pressure brought against the = cir- 


is any slipping rope 


through dies, neither 


cumference of the rope, however hard the 
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surfaces of the ways and dies may be forced 
together. 


Such wear as there may be comes upon 
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| 
Notes on Repairing Boilers. 


By W. H. H. 


large wearing surfaces, sufficient to produce | 


the required friction without excessive pres- | 


sure,and moreover the parts subject to wear 
are comparatively inexpensive and easily re- 
newed. In order to compensate for any 
derangement from wear, the thrust screw // 
is made adjustable, thus providing for keep- 
ing the lever in‘the most desirable position at 
all times. 

The abutting pieces ’e and e, on the links G, 
are to stop the jaws from moving beyond a 

















The following notes under the above head- 
ling are of cases which have occurred under 
|the observation of the writer, and though 
‘many of the old hands may not find any- 
| thing herein recorded which is novel or in- 
| teresting, I will state at the outset that it is 
inot for their information that I am about 
ito write. Of course, the best way, if any ex- 
| tensive or difficult repairs are contemplated, 
lis to call in. the professional boiler makers; 
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New Griv ror Cars on Brooktyn Bripge. 
certain limit when being brought together but there are many minor repairs which the 


for engaging, or separated for disengaging 
| the rope. 

| This grip is the invention of A. H. Mathe- 
| sius, 540 Willoughby Street, Brooklyn, N.Y., 
| the 
machinery of the Brooklyn Bridge, as illus- 


engineer who constructed the traction 


‘trated in our issue of September Ist. It has 
just been applied on the Bridge. 
- >_> _ 
Two immense dredging machines with 


iron hulls, intended for work on the Panama 
Canal, are lying in the Delaware River oppo- 
site Philadelphia. One of the machines will 
he sent away in a week or two, and the other 
will remain where it is till spring. 


An inventive genius has discovered a new 
plan for oiling cylinders. He wants to make 

piston-rods hollow, so that they will act as 
}oil pipes, and he has sufficient faith in his 
| plan to expend patent-oftice fees upon it, 





if he 
undertake 


boiler owner or engineer can do has 
to 


Many boilers are so remote from boiler shops 


confidence in himself them. 


as to make traveling expenses, and ‘ over- 
time,” and delay, very serious matters to an 
owner or engineer, anxious to keep his old 
kettles boiling as many days in the year as 
possible. 

To such an one, who is. sufticiently pro- 
gressive to read the columns of this paper, 
it is recommended that he buy a bellows, 
commonly known as a el/usx, and that he 
build him a forge, or smith shop, and have 
an assortment of hammers, chisels, caulking 
to 6” 
long, bar iron, round and flat, some octagon 


tools, tongs bolts from 2” 


and }”’ 


bar tool steel for chisels, bits of boiler plate, 
which should be of best flange iron, }”, 3s” 
thickness. A drills 


should be part of his outfit; and if he has a 


and ratchet and 


tubular boiler, a Dudgeon tube expander will 
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come handy some day ; or in place of this, a 
couple of steel plugs of the diameter of the 
of the 
slightly increasing their diameter toward the 
There 


should also be the heteroveneous collection of 


bore tubes toward one end, and 


other end, being about 7 inches long. 


metals known as scrap, which need not be 


bought, but which will accumulate rapidly, 


the forge as a nucleus having been estab- 
lished. 
But above all things there should be that 


Tools 


e ground bv rolling a boulder down 


king of all tools, a good grindstone. 
may b 
hill and 
troublesome, but I have seen things called 


running after it, though this is 
grindstones which were about as convenient. 
Tools may be dressed and tempered by the 
use of an ordinary wood fire, and sharpened 
previous to tempering by filing, but the pro- 
If 
coal are neither of them at hand, a very hot 


cess is a slow one. chareoal or mineral 
fire may be made with wood, assisted by the 
bellows. 

You should have by youcertain engineer's 
stores, such as machinery oil, not the black 
mixture of the residuum from the stills of the 
oil refineries, presented to you in those cylin- 
drical bottles, long drawn out in the vain en- 
deavor to make the light shine through them. 
You had enough of that last year, and you 
also look coldly upon brilliant samples of 


| ‘** double extra super,” as you have read in 


these columns that these are merely mixtures 
of 


porgy oil. 


refined petroleum and cotton seed or 
You want the oil of the sperm 
whale, orif there be no sperm whales in your 
neighbourhood, then the oil of the honest 


You 


beef tallow, white lead 


hog, known to commerce as lard oil. 


or 


have hemp packing, 
ground in oil, red lead dry, cast iron chips 
from the machine shop, rope and tackles, 
and tube brushes. 

Thus equipped with things material, and 
with the knowledge about to be poured forth 
for your benefit, you may enter with confi- 
dence upon the care and repairs of your own 
boilers ; how you will come out, after a year 
or so, I know not, but whenever you getin 
atight place, and I am along your way, I 
will try and pull you through. 


* + * * + . * 
Before letting the water out of a boiler 
care should be taken that the fire is all out, 


and the brickwork cooled down: otherwise 


though the boiler may or may not be injured, 
the mud and scale may become so hardened 
as to be difficult of removal. Thorough and 
frequent cleaning being a most important 
point in preserving the efficiency, and ensur- 
it follows that 


ing the long life of a boiler, 


generally any boiler which is not readily 


accessible for thorough cleaning once a week 
is not fit to be used. 
+. * . + * 


* * 


Before knocking in the man hole plates, 
certain precautions should be observed, for 
the want of which many lives have been lost. 
and be 
to 


First, have the safety valve 
that the 
Second, knock in the uppermost plate first, 
of the 

T he 


inhaling of one full breath of steam is certain 


open, 


sure steam has ceased flow. 


and have a good chance to get out 


way of any steam which may escape. 


death, the delicate tissues of the lungs being 
coagulated, or partially boiled by the heat, 
and the victim dying us by suffocation, the 
lungs being unable to perform their import- 
If the 


opened 


ant function when in that condition. 


lower hand holes or manholes are 























+) 


~~ 


first, the steam being lighter than the exter- | 
nal air, is quickly forced out of the upper | 
hole the instant it is opened, and so quickly | 
that in many cases it is difficult to get away 
without being scalded. 


* - oa ~ * + + 
In certain cases care is to be used to guard 
against explosions of inflammable gas, 


which sometimes occur when a boiler has 
been out of use for some time, and empty, 
the In 
such cases the boiler should have its interior 
the 
Two instances of this 


with manholes and valves closed. 


ventilated 
with 


before approaching one of 
holes a light. 
sort of explosion have occurred under the 
of the the 
being very likely hydrogen, evolved during 
of a small amount of 
upon the of the 
boiler, which, mixing with the air, produces 


notice writer, inflammable gas | 


the decomposition 


moisture or water iron 


the explosive mixture of the laboratory. 


* * * * * * 


In every case take care that the boiler is 
air before 
instance I 


thoroughly ventilated with pure 
One 


have known of a person who was 


any one is allowed to enter. 
overcome 
when within a boiler, by some sort of bad air 
which had passed from a sewer through the 
open blow valve. 

* * * * 


* * 


* 


The most dangerous boilers to enter are 
those used at blast furnaces for smelting pig 
iron, where the furnace gas is used for fuel. 
About two per cent. of this gas when mixed 
with the air is sufficient to cause death, the 
first effect being a sleep or stupor, the victim 
having no power to get away when once 
attacked. 
carbonic oxide, which is also the combusti- 


The poisonous part of this gas is 


ble part, and gives the furnace gas its value 
as a fuel. There are such enormous volumes 
of gas about a furnace when in blast that 
it penetrates the ground, travels long dis- 
tances, and attacks its victims in most unex- 


It 


oozing from the 


pected places. not only is 
brick work of the boiler 


setting after everything is cool and repairs 


constantly 


are being made, but there are innumerable 
leaks in the gas flues and valves, needing 
only. a start of the wind to carry it into an 
open manhole or furnace door, where men 
are working. 

Take no chances where the life of a man 
may be risked, particularly your own life ; 
and leaving out the question of humanity, 
it 
money to a community for raising and train- 


should be remembered, that the cost in 





ing a full grown man is from one to two | 


‘ is cut | 
off in his prime there is that much loss, and | 


thousand dollars, and if such a man 


in addition to this the cost of supporting | 


those dependent upon him until they are out 
of trouble. In the old times, at the South, 
they understood this matter perfectly. 

If you are going into a well you lower a 
candle ; 


if the candle remains burning the 


air may be presumed to be good; if it is ex- 


tinguished then the air will not support life 


and must be changed. This may be done | 


by pouring down buckets of water, which, 
causing an air current, produces the required 
change. Or you can bring out your ‘forge | 
bellows and connect it roughly to a pipe or 
But in the case of 
the blast furnace boilers, a lamp will burn 
the the boiler 
death, and a living animal should be intro- 


hose, and blow away. 


when air within will cause 


duced to try its effect; a dog, for instance, 
costing much less than a man, might be 
utilized for this experiment. When the man 
enters, a stout rope may be attached to his 


| 
| 
| 


heels, and he should be constantly watched | 
the attendant, and | 
be promptly hauled out should he be over- | 


from outside by an 


come, 


A 


Thomas A. Edison, Menlo Park, N. J., has | 
recently taken out seventeen patents for elec- | 
trical appliances. Among the devices thus|They were the best that could be delivered 
patented are: an electric regulator, three im- 
provements on dynamo-electric machines, 
three improved apppliances for electrical dis- 
tribution, a method for manufacturing incan- 
descent electric lamps, two dynamo and mag- 
netic electric machines, a mould for carboniz- 
ing filaments and regulators for the system 
of electric distribution. 


|} more value than can be measured. 


| neer. 
| 
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Address on Mechanics by Coleman 
Sellers, Sr. 





On November 9th Professor Coleman Sel- | 
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is possible for young men to obtain excellent | tain principles of movement called mechan- 
| instruction, but so far as training relating to|ical powers, as the lever, the wedge, the 


lers opened the course of lectures in con- | 


Institute with an 
on Mechanics. We full 

The lecturer began with a review 
of the origin of their lecture course. Dur- 
ing the first season the lectures were con- 
fined but the 
ladies were admitted, and this has continued 


nection with the Franklin 


address make a 


abstract. 


to men, in following year 
to be a feature of the meetings ever since. 
Although the subjects treated are princi- 
pally those relating to mechanics, the at- 
tendance shows that they are found interest- 
ing to ladies. 

If we consider what was the state of the 
mechanic arts at the time the Franklin Insti- 
tute was first founded, and what is the state 
of the same arts now, we can form a better 
idea of what the lecture course was in those 
days and what is expected of the lecturer of 
In 
we measure the success of mechanical enter- 


the present day. business, nowadays, 
prise very much by the prosperity of the 
railroads. I think it would be fair to take 
the success of the railroads as the standard 
of the progress of the United States during 
the sixty years that have elapsed since the 


first lecture was delivered. It was in 1824 


that George Stephenson began striving to 
induce the people of England to build the 
Liverpool and Manchester Railway. In 


1825 he was laughed at as a visionary. You 
will find books in the library that refer to the 
bubbles talked of 1825, and the 
templated Liverpool and Manchester Rail- 


in con- 


way is referred to as the wildest of all the 


bubbles. At that time the term locomotive 
as applied to that form of engine was not in- 
vented. It was not until 1829 when that 
railway was opened that the term came into 
use. But we had locomotives before that 
time. In 1819 Oliver Evans took through 
the streets of Philadelphia an old scow 


which moved itself by steam. Evans fore- 


saw the important factor that steam was 


destined to act in accelerating land trans- 
portation. He said, the time should come 


when we would start in the morning from 
Washington, breakfast at Baltimore, dine at 
Philadelphia and sup in New York, and that 
would be going at a speed of forty-five miles 
fast Even in 
1825 the world was not ready for this. The 
proposition of traveling at fifteen miles an 


© 
« 


an hour, as as a bird flies. 


hour was laughed at. 
bi 


Trains might be run 
it they must be slowed down to five or six 
miles an hour, so as not to ruin the stage 
coach companies ! 

Great advances have been made since those 
days, and all other institutions have moved 
the 
To the people in Wall Street railroads merely 
By the 
people generally they were viewed from a 
To 
assembled here in Philadelphia, the railroads 
the 


forward keeping pace with railroads. 


represent certain values in money. 


much higher plane. those who are 
and of 
We see 
this illustrated in the Pennsylvania Railroad 


we are so proud of and its fine machinery. 


are embodiment of thought, 


When the Franklin Institute was founded 
it was intended to carry on a school of in- 
struction for mechanics, to impart desired 
instruction which could not be obtained in 
The 
must not only be a physicist in the broadest 


the public schools. mechanic indeed 
sense of the term, but there is scarcely a 
limit to the knowledge he must bring to his 
use in some way. Some one has said that a 


man must understand matter and apply 
common sense to it in order to be an engi- 
The aim of our institution has been 
to help mechanics to understand matter and 


In 


the early days of the institution, the lectures 


the natural laws underlying their work. 
were elementary but essentially practical. 
the time and could not be obtained 


What the 
{result of this? Gradually the people have 


| here at 


}at any other place. has been 
begun to recognise the need of more in- 
| formation than is given in the public schools. 
of Philadelphia the 


| direct outgrowth of the Franklin Institute. 


|'Phe high school is 


institutions, it 


| In this and other educational 


| principles of, manual 


the mechanic arts is concerned much im-| screw, the pulley, that are used in various 
provement is needed. It is possible to have | forms through all machines. The building of 
taught in the public schools the underlying | a complex machine seems very much like 

There | the forming of a complex sentence. Letters 


are a/| 
few simple tools that are used in a great form words, words combined 


labor. 


; combined 


many trades. Their use might be very | form sentences, and sentences make books. 

| judiciously introduced in the course of/In the locomotives that pull trains from 
. | . 

study. In our early history the workshops | ocean to ocean, we have combined all the 


| was almost impossible to attend school from 


It 


were not far removed from the schools. mechanical elements, wheels, pulleys, levers 
and screws. We have beautiful sentences in 


One maker 


one year’s end to the other. A lad had to| mechanics as well as in books. 


work in the shop or on the farm for some | produces better arrangements in his ma- 
months of the year, and he could attend | chines than others, and so he makes a more 
school the rest of the time. What was the | harmonious machine than his neighbors. In 
result of this? Its tendency was to produce |the same way one author combines his 
good solid men who were daily applying | sentences better than another. 

their school instruction to workshop manipu-| After reading some sentences in Ball's 
lation. Who were made by this kind of| work on mechanics, a book which he 


training? The men who have taken the lead 
in building up our system of railroads, our 
workshops and our factories. 

What is the result of the later system of 
training in the public schools? The students 
are separated entirely from manual labor, 
and their heads only are developed, and this 
development fitting them only for the pro- 
fessions of doctors, lawyers, and what not. 
And not one single thing has come to them 
that will help them to enter a workshop. 
There is a very simple reason for this. The 
They are not 


cordially commended, Mr. Sellers proceeded 
by the aid of models and diagrams to eluci- 
date the principles of virtual velocities. Ina 
clear and interesting manner he demonstrated 
the relations that exist between speed and 
power in the application of the various forms 
of levers to machinery. 

In computing the power of machines, he 
continued, friction must be well considered 
or mistakes will be made. A considerable 
proportion of the power of machines is ab- 
sorbed by friction, but friction is valuable to 
the mechanic for all that. But for friction a 
locomotive could not pull a train, because 
the wheels would slip round without moving 
ahead. Infact, at first they thought that 
friction between the plain wheel and_ rail 
would not suffice to make a locomotive pull 
a train, and they proposed tolay down a rack 
rail for a cog wheel on the engine axle to 
This was one of the first obstacles 


teachers are not mechanics. 
The 
easily learn the things that relate to buying 
and selling than what relates to mechanic 
The instruction given in the schools 
must bear the Very few 
teachers in public schools are expected to 


expected to be. scholars can more 


arts. 
teacher’s idea. 
understand the principles of mechanics. The 


examples prepared for the scholars are not} work in. 


taught as having relation to mechanical|to the success of the locomotive; but they 
work. Yet many of the calculations apply | soon found that a rack rail was not needed. 


Another example of friction is rather strik- 
ing. The transmission of power from the 
steam engine to the various parts of a mua- 
chine shop is usually effected by a line of 
shafting. 
when the belts are thrown off one man can 
take hold of the rim of the main pulley and 
turn all the shafting. Let 
the man is doing in relation to what the en- 
gine has to do inturning the shaft. The man 
employs his weight of 150 pounds to the out- 
side of the wheel, and he would have to turn 
it 120 feet a minute to keep it at the speed 
Thus you have 


as correctly to the operations of machinery 
as they do to the business of buying and 
selling. If mechanical 
taught in schools, it would give a rest to 
head labor, and the hand labor would make 


operations were 


Now in quite a large machine shop 
the brain stronger. 

Mr. Sellers then reviewed at considerable 
length the lectures of the course and their 
In doing this he paid a high com- 
attainments of 
All the coming lectures were 


us see what work 
objects. 
pliment to the mechanical 
Joshua Rose. 
laighly commended. 

Returning to the subject of mechanics, Mr. 
Sellers said there was a time when the two- 
foot rule and few 
answered all mechanical purposes for meas- 
urement. There was a saying in Germany that 
every hairinacarpenter’s head is one-eighth of 


‘ 
« 


the engine has to maintain. 
between 12 and 13 horse power consumed in 
The man 
|does not exercise one horse power, though 


a simple tools readily 





| running the shafts of that shop. 


|he may have a cold and be a little hoarse. 
| A horse power is 33,000 pounds raised one 
foot in one minute. 
000 feet in one minute would be the same 
power exerted. On this basis all engine work 


an inch diameter. There was a meaning in 
that. 


fine as a machinist does, his measuring to a 


As a carpenter does not measure so One pound raised 33,- 
hair’s breadth was measuring within one- 
eighthof an inch. That style of measurement 
led to the expressions ‘‘ overfull” and a ‘* little 


is measured. 

By means of a Weston differential pulley 
block and chain, and also the Harrington 
hoist apparatus, which has pulleys operated 


which indicated measurements suf- 
for practical purposes. <A 
change in this respect has come over all me- 
Now the parts of ma- 


scant,” 





ficiently close 
| by a worm screw, Mr. Sellers showed the 
chanical industries. | principle of applying power in that way. He 
chines are made interchangeable, and accu- | also demonstrated the loss of power by fric- 
One | tion in the two kinds of apparatus and in a 
branch of business may need only coarse | train The amount of pull re- 
while another part may re- | quired to operate the chains was ascertained 
quire the most minute measurements and | b 
A two-foot rule may answer for | apparatus showed a striking difference of 
many purposes and be very convenient, but | loss due to friction of the working parts, but 
in the works which 


|in the best performance the loss was con- 
require the use of this convenient little de- 


racy of dimensions must be obtained. 
of wheels. 
measurements, 
y means of a spring balance. The different 





accuracy. 


there are measurements 





siderable. 

vice, which measures to one-thousandth of | Now, said Mr. Sellers, it is the want of this 
an inch. (Here he showed a Brown & Sharpe kind of knowledge that should be met by the 
micrometer caliper. That felt in the com- 
French micrometer gauge, finely graduated. |munity in the ready acceptance of things 
This he used to measure fine metallic cubes | that are impracticable. It not a new 
that had been finished by tool work alone, | thing for persons to think that perpetual mo- 
and were surprisingly accurate.) These in- | tion is possible ; and it is not a new thing for 


is 


He also exhibited a| public schools. 


is 


struments, continued Mr. Sellers, are remark- | people to say they have discovered perpetual 
ably fine; but Mr. Bond, who will lecture | motion when they know they have not. 
during the course, is connected with a shop |There are many cranks besides the crank 
(Pratt & Whitney’s) that makes gauges of | that turns the grindstone, but the werst crank 
various kinds, and there they have per-|is the crank who is going to improve on the 


fected a machine which records more closely | crank. Perpetual motion is a wrong idea. 








| 
the actual size of materials than anything | When people become pretty well acquainted 


ever made before. | with the principles of mechanics and with 
Everything in nature obeys certain funda- | the laws of the universe, they can be shown 
mental laws, and all mechanical movements | that perpetal motion is impossible. Those 


There are cer- | who understand the laws relating to the con- 


} are regulated by these laws. 
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servation of energy know that no power can 
the of | 
Falling water may keep a mill | 


be obtained without dissipation 


energy. 
wheel going continually till the parts wear | 
out, but the water has been raised above the | 


wheel by the 


sun’s rays. That is no per- 


| 
| 
it is power begotten of heat. | 


petual motion :; | 
applied to water to tear the | 
atoms asunder till they exist in the form * 
steam which is capable of doing work ; the | 
atoms of water may be still further heated 
till they are separated into their elementary 


Heat may be 


gases, but the work to be got from them in| 
either case will be less than the heat energy 
expended. When 


nace of a boiler, it 


| 
| 
| 
| 
| 
| 
| 
} 
| 
| 
| 


in the fur- | 
is converted into heat, 


we burn coal 


and heat boils the water, and the water con- 
verted into steam drives the machinery, and 
we call it very justly the steam engine. The 
steam engine does not use all of the heat by 
any means; probably not more than 12 per 
cent. of the heat coming from the coal is 
What a long 
the actual practice and 
what we may hope to obtain some day in the 


utilized in our best engines. 
distance between 
perfection of mechanism ! 

More than seventy years ago a great furore 
was created in this country by a citizen of 
this State named Readheifer who claimed to 
have invented that 


power. 


machine would run 
of He pre- 
tended that were the weight W, Fig. 1, held 
stationary on the inclined plane it would 
exert move the If again the 
car were held stationary it would exert a 
continued force upon the obstacle that  pre- 


a 
without expenditure 


force to car. 


vented it from moving. Ile mounted 
four of these cars upon a dise with teeth 
round its circumference, which connected 





with a smaller wheel similarly constructed. | 
Both the wheels rested on arbors turned | 
down to a fine point. He started this ma- | 
The 
pretented discovery was puffed in all direc- 
tions, just as similar schemes, some of them 
not a hundred miles from Philadelphia, are 
advertised to-day anda great many people 
believed in Readheifer’s | machine. The 
legislature of Pennsylvania appointed a 
commission to examine the machine, and Mr. 
Sellers’ grandfather was one of the commis- 
sion. Like other pretended discoverers of 
marvels, Readheifer would not permit the | 
to the machine apart. 
This made a rigid examination difficult, but 
Mr. Sellers being a mechanic, looked closely to 
the operation of the two wheels, and he dis- 
covered that the small wheel was driving 


chine and it seemed to go all right. 





commission take 





| 
the large one instead of receiving the power | 
from it. This led to the discovery that the 
motive power was clock work placed in the 
hase of the machine and applied in an in- | 
way the arbor of the 
wheel. , 


vrenious to small 


This perpetual motion humbug appears 


under various disguises. time 


au great stir was caused in England by the | 


Some 


ago 


alleged discovery of a new power called 
psychic force. A scientific gentleman in Phil- 
adelphia 


got deceived by this pretended 
force, and the performance of a spiritualist | 
which he had witnessed confirmed his belief. 
This gentleman often talked with Mr. Sellers | 
on the subject of this new force, and noth-| 
ing seemed able to convince him of its falla- | 
cy. One evening he called at Mr. Sellers’ 
home, and when 


they were conversing, | 


another scientific friend came in. The sub-| 


ject of the new force was again discussed, 
and Mr. Sellers volunteered to show some of 
manifestations. He round ball 


which he had previously prepared by putting 


its took a 
holes through it in the form shown in Fig. 2. 
Now, he 


straight hole 


here is a round ball with a/| 
through it, 


said, 
and he pushed a 
pencil through the hole to prove it straight. 
Then he pushed a small rope through the | 
ball, and stretching the rope between his 
hands he put it in a vertical position and 
made the ball descend, fast or slow, just as 
he wished. The credulous scientist at once | 
concluded that Mr. Sellers was exerting mind | 
influence over the ball, but the other set his | 
inventive faculties to find out the trick. He 
guessed thatthe hole was not straight through 
the ball, and that Mr. Sellers controlled the 
the ball by tightening the rope. 
Phis was the truth. 


speed of 


Instead of pushing the 





| men, 


| scale 


the finer division 
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ight and repairs than wooden ones: and 
better than all, they would inspire travelers 
with a confidence of immunity from danger 
that 


| person who pillows his head within a richly 
| 


now hovers over every considerate 


gilded combustible sleeper. 








~ +e —— 
| The Milling Machine — Its Construction and 
| Uses, 


, KD 
(of 
Fig.2 Fig. Po 
rope through the straight hole which | 


was there for deception, he worked it through 
the crooked hole, and by that means was | 


Here 


scientific 


the ball. were 


them 


to control 
both of 
one of them investigated the phenomenon, 


able 
gentlemen; 


and the other believed what he saw. 
In the consideration of everything that is 


going on in the world, in investigating 
matters connected with these elementary 


powers and other mechanical questions, you 
cannot be too well grounded in the laws of 
mechanics. That will give you ability to 
understand the kinds of appliances that can 
be utilized in your work, and will guard you 
against deceptions. 


two | 


| By Joun J. GRranr. 
| 


PENTH PAPER. 
| 


In leaving the plain milling machine and 
its tools and fixtures, and taking up other 
styles and descriptions of this class of tool, 
that 
all its merits, or all the varieties of work that 


the reader will not for a moment think 





have 
Its 
}range and capabilities are very large, and 


can be done on this valuable machine, 


been discussed in these few papers. 
}ean only be found out when a machine is 
| purchased and a competent man secured to 
{make tools and fixtures suitable for doing 














NEW 


New Micrometer Caliper. 

The engraving represents, full size, a new 
micrometer caliper dr gauge, from Frasse & 
Co., 62 Chatham street, New York. This 
instrument is made to measure from 0 up to 
2”. The screw is 20 threads to the inch, 
and the number of divisions on the disc is 
50; hence each division of the dise represents 
amovement of the contact end of the screw 
of soon «(Of an The 
folded up. In use it is swung around on the 
hinge screw till the graduated edge is in con- 
tact with the disc. 
in 


inch. scale is shown 


The graduations on the 
that 
tenths of an inch are read on 


are tenths, so an inch and 


the seale, and 
the disc, without the 
The 
readings are made with the zero mark on the 


on 
necessity of any calculations. scale 
dise against the edge of the scale, so that by 


keeping the screw adjustment (by means of 


|the fixed screwed point) so that the zero 


mark corresponds with the edge of the scale 
when the gauge points are in contact any 


slight error, should there be one, in the 


| longitudinal position of the scale or in the 


scale graduations will not affect the accuracy 
of measurement. 


From the Denver Journal of Commerce we 


learn that the mammoth steel works in 


Colorado are searching for new industrial 


worlds to conquer, and that they have 


| already turned their forces against the ordi- 


nary wooden railroad car. This they intend 
to vanquish, and supply cars of steel. They 
say the expense of their construction will 
be but a trifle more than those composed of 
wood. Good timber is constantly becoming 
more expensive, while the best of American 


steel is annually becoming cheaper. Our 


|machinists are constantly introducing new 


and improved machinery to cut, carve, bend, 
mould 
legitimate purpose. 


and form steel for any and every 
A. little competition 
among the architectural geniuses who furnish 
models for cars and coaches would soon 
furnish the safest, most beautiful and endur- 
ing coaches yet placed upon a railway track. 


Better still, such cars would run for an age, 
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the kind of work required in the shop. 
Before leaving the plain milling machine 
the writer would say, that since these papers 
were begun he. has had made and put into 
four of 
fixtures, for milling on all sides the aprons of 
a 14” engine lathe. 
were milled with no perceptible wear on the 
little the 
of less than 


use ranges cutters, with suitable 


Fifty of these aprons 


finishing cutters, and very on 


roughing cutters, and at a cost 
one-third that of planing the same number 
Less labor was 


made in a previous lot. re- 


quired to finish them when milled than 
when planed, and they were nearer to gauge 
than those planed, and therefore required 
less fitting when the feed gearing was being 
assembled. 

The family of milling machines is large, 
the 


varieties as well as numberless special ma- 


and embraces following well) known 


chines: universal, profiling, gear cutting, 
both spur bevel and rack, hand milling ma 
light, difficult 


machines in which the operation of 


chines for cuts, and screw 
milling 
cutting is reversed, the cutter standing still 
and the work revolving. 

The universal machine is very well known 
in most well-equipped shops, although the 
writer has been in shops within the last year 
that are fairly stocked with good modern 
tools, into which the milling machine, either 
universal or plain, has not yet found its way. 
There are several good universal milling ma- 
chines on the market. Standing at the head 
as pioneer in this style of machine is the 


Brown & Sharpe, and as examples, machines 


of this class by EK. E. Garvin & Co., the 
Brainard Milling Machine Co., and C. E. 
Lipe. All of these machines have good 


points, and some enterprising firm will one 


day probably combine them all and bring 
out a universal milling machine that will 


embody all their good qualities and none of 


the bad ones. Until then we will struggle 


along with what we have, and hope for the 
better machine. 

The name ‘‘universal” is given to this 
class of machines on account of the almost 


endless variety of work that can be done on 
them. To describe one-half the operations 


that can be accomplished would fill volumes. 


| while in use they would cost less for fuel, But with the attachments generally sent out 





with the machine, work of the following 
eharacter can be done, besides numberless 
other operations: Plain milling of various 


kinds: making milling cutters, both straight 


and spiral; grooving taps and twist drills ; 


gear cutting of small dimensions, spur bevel, 


spiral, and worm gear:; drilling index plates, 


or holes in fixtures, or jigs that require 


accurate distances either circular or straight ; 
milling pieces for handles, either 


square or 


hexagonal; squaring or slotting screw heads 


and other similar work. <A’ great many 
operations in die sinking can be done on this 
style of machine to advantage. A large 
assortment of cutters and arbors are essen 


tial to the profitable working of a universal 
milling machine; but the odd cuts that can be 
that 
hours to do, can often be done in as many 
A full set of collets, 
shank 


taken, in hand work would require 


minutes. with various 


of 


scribedin a previous paper, together with an 


sizes cutters, such as de- 


were 


assortment of bevel cutters for cutting mills, 


are essential to make a beginning. The 
bevel cutters can be bought, as they are kept 
in stock by the makers of the universal 
milling machine. A swivel vise with grad- 


uated base is a very handy tool, and should 
A tool post fitted to 


the platen in connection with a 


be included in the outfit. 
universal 
nice 
of 
machine is in a 
lathe 
fixtures will often save valuable time, as the 


chuck fitted to the spindle, makes a 


for cutting off small sizes 
When the 


only 


arrangement 
stock for tools. 
tool room. having one such 
lathe can be kept at work turning while the 
In fact I 


seen a universal milling machine in 


stock is being cut. have never 
a shop 
employing a dozen men that could not be 
all the With 


experience and no instruction a good work 


kept at work profitably time. 
man will find ways of doing the most intri 


cate jobs that are always coming up in a 
machine shop, and can do them in so short a 
time that it will astonish him. 

In the next paper I will show the manner 
of doing work on this machine, commencing 
one of 


with the making of cutters as this is 
the important jobs done on the universal 


machine. Manufacturers having anything 
new in the line of milling machine fixtures 
or appliances for such work may help these 
articles by having them illustrated and de 
scribed, as anything done to help to introduce 
Mission ary 


the milling machine is) surely 


work for the machine shop. 
- - e 


The Locomotive, published by the Hartford 
Joiler Insurance Company, says: ‘SSteam 


pipes, whether used to convey steam for 
heating or power purposes should always 
pitch downward from the boiler, so that the 
steam and water shall flow in the same direc 
tion. When pipes are arranged to drip back 
toward the boiler, there is always trouble, 
unless the pipes are very short or very large. 
Vertical pipes or risers must, of course, drip 
in this manner, but when they rise from the 
of 


should always have a relief or drip-pipe at 


end a horizontal section of pipe they 


their lower end. This relief should connect 
with the main return, if it is a gravity-heating 
If it 


other system, the drip may be discharged by 


system, below the water line. is any 


or through a valve, or 


means of a trap, any 
suitable arrangement. 

“When pipes are reduced in size, a drip 
or relief pipe should always be put in, or the 
larger pipe will fill with water up to the level 
The 


above 


f the smaller pipe. 
the 


of the lower side 
same remarks apply here as in 
case, 

“Common globe-valves should be put into 
pipes with their stems or spindles nearly hori 
zontal, otherwise the pipe will be trapped 
half-full of water, which will cause hammer 


ing. Open-way valves may have their spin 


” 


dles vertical 


a ae 
In ancient times Diogenes wandered 
around with a lantern looking for an honest 
man, but didn’t find one; and in these de 


gasman wanders around 


generate days the 


with a lantern looking for an honest gas 


meter with pretty much the same success 
| Merchant Traveler. 











New Vacuum Pump. 


The double-acting vacuum pump, herewith 
illustrated is for use in refining cane or grape 
for 


purpose where a vacuum process is necessary. 


sugar, for distillery ‘‘ cookers,” or uny 


It is designed to maintain a high and even 


vacuum, either wet or dry, and to work 


equally well under all circumstances. — It oe 
cupies but little room, and is complete and 
self-contained. 

The 


piston-rod are all of brass. 


valve seats, valve stems, lining, and 
The stuffing-box 
is sealed by a reservoir of water, so that no 
air can enter. This pump is also used as an 
air-pump for condensing engines, working 
efficiently on either surface or jet condensers. 
It is made ina variety of sizes, by the Dean 
Brothers’ Steam Pump Works, Indianapolis, 
Ind. 


- EB 
Personal Recollections. 
By S. W. GoopykEar. 
CONNECTING RODS. 
In a previous article under this title I re- 
ferred to some experierice in sewing machine 
construction. Among other pieces which 
entered into the make-up of these machines 
were two connecting rods of malleable iron, 
These 


had been finished by turning in the lathe on 


the ends being of spherical shape. 


after which the 
for the 
which they were connec- 
ted 
needle bar respectively 


centers, 


holes studs—by 


with the cranks and 
were, located by laying 
out, and were drilled and 
counterbored while held 
in a forked rest attached 
to the 
dead spindle of a small 
drill lathe. ~ That 


connections, so 


a face plate on 


these 
called, 
should have been unlike 
each other in length, and 
size, and shape, and dis- 
tance between heles, and 
that the holes were often 
with each 


not parallel 


other in any direction, 


Was not strange, — if 
judged 


experience. 


by subsequent 
But 


nothing to depend upon 


with 


but the skill of the opera- 
there 
the 
adjuster 


tor, was nothing 


for assembler and 
but to 
twist the connections to bring the holes par- 
allel one way, and bend them for the other 
way. And by bending, and 


to do 


twisting, and 
reaming out holes, which were already large 
enough, if only in alignment, the machines 
were finally got so that they would run; but 
many times with a catch and let go motion 
characteristic of lack of proper alignment, 
which was expected to be cured by the ‘* wear 
to it” treatment. 

Who believes that as long as these con- 
nections were made in the manner described 
there could be uniformity such as is now 
considered not simply desirable, but neces- 
sary in the manufacture of sewing machines 
and thousands of other machines, and articles 
of The superintendent and 
foreman might command, entreat, beseech, 


manufacture ? 


scold, coax, discharge old hands and employ 
new ones; the assemblers might come twenty 
times a day to show that the work was wrong, 
that it would not come together, that what 
went easy part way around would cramp so 
badly before a full revolution was made that 
it would not go at all. It all did no good. 
Was it lack of skill? No; 
suitable method. Nothing is so discouraging 


it was lack of a 


to the old-time skilled workman as this multi- 
plication of pieces practically exactly alike, 
unless he is w illing to adopt the new methods. 
Nothing else tests the accuracy of work so 
rigidly as the demand for interchangeability. 
By the old-time skill, when but one piece 
that 
called one inch, it mattered little whether the 


was to fit a certain hole, and hole was 


hole was exactly one inch, or whether it was 


gy’ above or below the nominal size. Within 
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ey Was close measuring if an actual size was 
concerned, as taken from a rule. By the 
modern methods, to make 1,000 or 10,000 


pieces so nearly alike that no selection needs 
to be made, but all will fit the size of hole for 
which they were made practically alike, and 
to make the problem apparently more diffi- 
cult, 1,000 or 10,000 holes so alike as to be 
promiscuously interchangeable, and the size 
to be, if called one inch, so near the exact size 
that .00025” (one-sixtieth part of the variation 
the old 


variation would be cause for complaint, is 


admissible when measured in way) 
part of the everyday practice in thousands of 
shops. 

But as it is probable that a statement of 
facts will be more interesting than mere ex- 
pression of opinion, let us examine the method 
which was adopted for the production of 
connections practically free from the objec- 
of 


tions attending the almost entire lack 


method by which they had been made. 


HOLLOW 


of a 
shape, with a hollow center in the dead 
spindle of the lathe in which the hollow mill 
revolved, longitudinal motion being given to 
and the 


MILLS. 


By the use hollow mill of suitable 


the dead spindle by a hand lever, 
forward motion of the spindle restricted to 
any point required by an adjustable collar on 
the extension of the spindle, which had been 
screwed into the place formerly occupied by 
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which the burrs left by drilling and counter 


boring were removed with a counterbore, 
and the oil removed by immersing in hot 
soda water, and the work was turned over to 
the polishers. 

PLATING. 


POLISHING AND 


On wood wheels covered with leather, and 
for the 


* stone 


coated with emery of suitable size 


‘“‘tanite,’ and ‘‘diamond,” and 
center,” and a thousand and one other solid 
emery wheels had not then come to be used 
the rod part of the connection 
to the 


After this came polishing, and fine polishing, 


to any extent 
was ground down match turning. 
and glazing, in which the mysteries of the 
polisher’s trade were brought to bear in the 
shape of hot water, and soaking, and scraping. 
Glue, and No. 90 or 100 emery, were followed 
by flour of emery and tallow and beeswax, 
and bits of charcoal, and divers pieces of 
white fiint stone, and hickory stick, by the 
aid of which a coating of emery cake was 
made to adhere evenly to the surface of the 
wheel already coated with glue and _ fine 
emery, and in an incredibly short space of 
time the connections were ready to be silver- 
plated. Here in the polishing department is 
to be found real skill 
gainsaid or gone back of by labor-saving 


skill which cannot be 


machinery. 
MAKING HOLLOW MILLS. 
ITaving said that hollow mills were used, 


my 
{IM 
ii 
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In this 
the aid 


the the four 


a square band, 


frooves, way 
of 


driven upon them when placed in position 


Ssqyuare 
pieces were, by 


on the stem, firmly locked there, with their 
four meeting corners at the center, concentric 
with the axis of the shank. Then by turn- 
ing or reaming a cavity of the shape and 
mill 
to cut, removing the square clamping band 


size to which the hollow was designed 
and filing away a section from each cutter to 
produce a cutting edge; with a graver re- 
lieving the cutting edge on each piece, hard- 
ening and tempering the cutters, and re- 
placing with the band. firmly driven on to 
hold them in position, a tool was had, which 
judging it by the way it worked, my veteran 
tool-maker had a right to be—as 
proud of. But how it had cost ! 
Here was an abundance of old time sk/l/ 
displayed in making this tool, and the tool 
was all right, but to beable to use such tools 


he was 


economically there must be a method adopted 
for making them. Had the tool been patent- 
ed, the method which I adopted for making 
a tool which differed widely from it, but still 
‘*worked just the same” have been 
If my 
improvement had been patented (which. it 
the patent would have expired 
before this time, and as the company for 


might 
called ‘‘ getting around the patent.” 
was not) 
whom the invention (?) was made have had 
the use of it all these years on other than 
sewing machine work, ‘‘T will giveit away.” 
of the 
have been made, and still 
I have 


Thousands tools 
never seen them 
away from 
they originated. 
HOW IT,IS MADE. 
Fit a steel into 
the spindle of the lathe 


used where 


stem 





— 
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NEW 
the tail screw, this collar bringing up against 
the back end of the tail stock, it became an 
easy matter, after straightening, to mill the 
ends of any number of these castings to a 
half circle, and with the extreme length from 
apex to apex of the semicircular ends alike 
Now, with hollow centers in both spindles of 
an engine lathe, and a tool representing such 
part of a circle as would begin cutting where 
the cutting of the hollow mill ceased, the 
cutting was carried down on the opposite 
side of the partial sphere until the neck of the 
rod was just trued up concentric with the 
spherical ends. When the tool had been carried 
forward just enough for its cutting to match 
with that of the hollow mill, with the forward 
motion of the tool restricted to just the right 
point by a rigid stop, and all possible lateral 
motion—-when once placed in the right) posi- 
tion— provided against by clamping the car- 
riage in position, is any argument needed to 
convince the reader that without centering, 
in a fraction of the time taken by the old 
method, work was produced which was prac- 
tically uniform in shape and size ? 


DRILLING AND COUNTERBORING, 


Next came the drilling, which was accom- 
plished by clamping the connection in a box- 
jig and drilling both holes before it was re- 
moved. In this way uniformity of distance 
between holes was insured, and as both holes 
were drilled from the same bearing surface, 
with the jig properly made and_ properly 
used, the holes were necessarily parallel with 
After the the 


counterboring for the head of the studs, after 


each other. drilling came 


Vacuum 





Pump. 


it is possible that some readers may wish me 


to tell how they were made, for as made 
sometimes they are difficult to make, and of 
little 


force of tool-makers 


value when completed. Among my 


was a man much my 
senior, who had spent a great part of his life 
in gun making, and in making tools to be 
used in the manufacture of guns. He said, 
after seeing the first solid hollow mill only 
partially successful, *‘ I can make a tool for 
that work that will beat anything you ever 
He got the job: 


week spent in turning and planing, chipping 


saw.” and after about a 
and filing, and cutting and trying, he pro- 


duced a tool consisting of a stem fitting in 
the line spindle of a lathe, with a projecting 
end of quadrangular form, the thickness of 
half of 
side of this, at some distance 


back from the end, had been cut 


which was about one its width. 
Across each 
a shallow 
groove ; this constituted the shank, to which 


the cutter proper was attached. This con- 
sisted of four square pieces of steel, of such 
size that when laid together inthe form of a 
square they would together measure the same 
as the projecting stem measured in width. 
of 


length as would reach back to the back side 


These four pieces of steel being such 
of the above mentioned grooves, and project 
beyond the projecting end of the stem suftic- 
iently for the cutting part to be properly 
supported, were halved down from a point 
corresponding with the end of the stem when 
the back end of the pieces were even with 
of the 
except that 


the back side transverse in 


the 
left at the back end, which accurately fitted 


frooves 


stem a projecting rib was 


head in which the cutter 


is to be used. Let there 


@: 
i be projecting beyond 
Hi the end of the lathe 
spindle a couple — of 


inches of this stem, more 
or less. Cuta thread for 
from $” tol” at the end 
of 


while 


this projecting part 
the 


is to run. 


in spindle 
Kit 


preferably round, 


where it 
a nut 
with two sides flattened 
for the wrench 
to this threaded portion, 
letting the for 
threading in the nut stop 


snugly 
boring 


short of reaching through 


the nut by from ;';” to 4,” 
depending upon size of 
work. Let the bottom of the hole in’ the 
nut, for tapping, be flat. With the end of 


the stefm squared up perfectly, and the nut 
screwed on, proceed to put a hole through 
of the 
stem, of such size as will leave the threaded 


the front of the nut and into the end 


portion sufliciently strong, the depth of this 
hole again depending upon the size of work 
Let this hole have a flat bottom. 
This is the chuck in which the cutters are to 


to be done. 


be run. A set of cutters constituting 
a hollow mill, or squaring up cutter, or 


counterbore which can be taken apart for 


sharpening or repairs at pleasure, and adapt- 
ed to use in the above described chuck, may 
be made by taking four square pieces of 
steel of suitable size and length, and placing 
them in a chuck especially designed for the 
purpose, turning them down round to a 
point something beyond half their length, 
half the 


length to a size exactly fitting the socket in 


and next turning down less than 


the chuck. Now placing the turned end in 
another chuck especially designed for this 
use, turn the second end the same asthe first 
was turned, anda double-ended reversible 
set of cutter blanks will be had with a collar 
in the center of double the thickness which 
the smaller turned part at each end fell short 
of reaching the center of the length of the 
pieces. This thickness of collar, as also its 
diameter, compared with the part which fits 
the soecketin the chuck, and the opening at the 
front of the nut, is entirely optional, or may 
be governed by what experience teaches is 
necessary if the judgment fails to hit the 


proper proportion. 
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It will be obvious to the reader that these 
cutters must runtrue in the chuck described. 
That with the collar on the cutter nicely 
squared up and gripped between the end of 
the chuck and the flat-bottomed bearing in 
the nut there will be little danger from turn- 
ing in the chuck, is easy to believe without 
trying. ~ With the special chucks in which to 
turn these}fcutters once made, the cutters 

For 
many 
cutters are to be made alike, the relief may 


themselves may be made very cheaply. 
many shapes of work, and where 
be put on by the use of a milling cutter of 
suitable shape, and the cutting away the 
stock to give clearance and a shearing edge 
may be done in the same way. The great 
be derived from the of 
these cutters is in the facility with which they 
may,be taken apart (after drilling and ream- 
ing or turning to shape 


advantage to use 


for the milling or 
filing to an edge, and for clearance and relief, 
or at any time for sharpening, or working 
over. I have built many machines, in which 
{the sole use being to do the kind of milling 
referred to,) the spindle itself was made to 
represent the chuck, the nut taking the same 
place as the face-plate on a lathe spindle, and 
the cutter the place of the lathe center. ] 
have also used the same method for securing 
punches in the spindle or shank in which 
they were used. For punching small holes 
and driving rivets from solid dies after head- 
ing, or for the punch against which rivets 

headed, and for sundry and divers 

other uses, many people are in the habit 


are 


of making the punch proper a solid part 
of a great heavy shank, the shank part 
containing ten times or twenty times as 
the 

is turned 


steel as is contained in real 


much 


punches. Then this shank up 


taperingjto fit a socket, and thez punch 


part is turned to size, and when the 
punch proper breaks, the whole thing 
goes into the scrap. Shops are to be 


found where the business of whole rows 
of lathes, with their respectivezlathesmen, 


is to turn up these punches. Tons upon 


tons of steel, worth from fifteen to 
twenty cents per pound,}are speedily 
converted into scrap worth but a_frac- 


tion of a cent per pound, while the labor 
laid the 
original cost of making 
the the 
except 


amounts to several times 


the 


out 
steel. By 


same deseribed for 
that 


end 


sockets aus 


cutters, no hole need be 


drilled of the 
making the nut sufficiently long to afford 


into the stem, and 


insuring a concentric posi- 


with a 


a support, 
tion of the punch, 
different size of punch, the hole through 
the nut fitting the 
being slightly countersunk at the inner 


nut for each 


punch snugly, . and 

end, the punches proper may be turned 

up with slight heads fitting this countersink 
by which they can be drawn firmly against 
the end of the spindle by screwing up the 
nut. 
punches, by upsetting the end, and all turn- 
ing avoided, as all needed. sizes of the drill 
may had from 
I am aware that the equivalent of 


rods be or 
down. 
this method is used by parties, who 
cut up drill to 


harden them ready for use by the hundred or 


many 


rods suitable lengths, and 


thousand; but while so many are sticking to 
the old way in spite of continued improve- 
all 


‘+ mite.” cast in among the multitude of good 


about them, will not this, my 


ments 


thines, do some one good ? 
eae 


Double Circular Sawing Machine, 


The engraving presented with this repre 


sents 2 machine recently brought out by 


J. A. Fay & Co., Cincinnati, O. 
are used with this machine, one for ripping 


Two saws 


and the other for cross-cutting, both of which 
belt, the 
being such that when one of the saws is in po 
Kither 


are driven by one arrangement 


sition to work the other one is at rest. 
saw is brought into position to cut by turn 
ine the hand-wheel shown, the same opera 
tion moving the other saw out of the way. 


The saws can be adjusted at any desired 


height, within their capac ity, ubove the table, 


of a definite depth may bn 


so that erooves 


cul, 





Or pieces of drill rod may be used for 


diameter 


The table is in two sections, the right-hand 
section being stationary, and used in connec- 
The 
guard on the main table can be quickly ad- 


tion with the ripping saw. fence or 
justed to any position from the saw, and can 
inclined to 45°, and 
instantly brought back to a right angle. This 


be any angle up to 
gauge is removable, to provide for cutting 
off long stock. 


The table V 


ways, and carries a cross-rest, which can 


cross-cutting slides upon 
be set toany angle by graduations on the 
table. 

This machine, as will be seen, has a wide 
application for all kinds of moderately-light 
wood work, where accuracy and quick work- 
ing are essential. It is furnished complete, 
with countershaft, wrenches, &c. 
AMR 


Reports having reached this office that the 
Joy valve motion placed on an engine be- 
longing to the Philadelphia & Reading Rail- 
road had not proved asuccess, arepresentative 
of the American Macninisr recently called 
Mr. the 
who has charge of the engine, to find out 
the truth of the 
we learn 


upon tichards, master mechanic 
matter. 
that 


very well, is still in service, and gives‘entire 


From this gentle- 


man the motion has worked 


satisfaction. 
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LETTERS FROM PRACTICAL MEN, 


Proposed Plan tor Making a Correct 
Index Plate. 
Editor American Machinist: 

I wish to suggest there is yet one untried 
plan for making a correct index plate; that 
is, by electroplating. Take, for instance, a 
plate made of any inetal, capable of solution 
and deposit, face the plate truly and set in a 
level position. Now take.a series of plugs, 
or small collars, made of the same material 
us the plate, and place them in a true circle 
on the plate. If the faces of these plugs or 
collars are ground true they will make a tight 


If held the 


proper position, and the whole placed in a 


surface fit against the plate. in 
bath, metal similar to the plate and plugs 


or collars may be deposited. If plugs are 


used they may be so treated as to be removed 
from the metal after the plating process is 
left to 


are 


concluded, or they may be stand, 


If collars 


may be left, forming the holes. 


forming the stops. used, they 
In either case, 
some method of holding the plugs or collars 


must be employed, and some means of spac 


ing, as Professor Sweet’s method of holding 
them in aring, or some other. A current 
of electricity Init be passed through the 
whole while spacing the plugs, or even 


through the plugs or collars during the whole 


process of manufacture, The use of the 
same metal for all the parts avoids errors 
from unequal expan ion, There are other 


AMERICAN 
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things that suggest themselves, such as mak- 
ing the entire piece of metal electro-deposit- 
ed, &e. Wa. Wares, Jr. 


ibe 


Boiler Explosions— Blowing Out versus 
Blowing Up. 


Editor American Machinist : 


Allow me to say a few words on the incon 
sistency of some boiler explosion theories 
recently expressed by alleged practical men 
of years enough experience to teach them to 
will make a 


know better. Let us see what 


boiler explode. It has been explained and 
summed up inthe American Macuinist, in 
these few words, and wisely too, in my esti 
mation: ‘* A boilerexplodes because the strain 
imposed upon it at the time is greater than 
the strength of the weakest part of the boiler 
hold 
that no amount of water at the time present 


to resist it.” This being the case, I 


in the boiler will save it from destruction, 
and will not even mitigate the catastrophe to 
a comparatively harmless blowing out, in- 
do that 
there is much choice between blowing out 
and the 
steamer Riverdale is taken as a This 
boiler blew out one of its bottom sheets, and 
Now 
nothing-but-low-water-can 
this 


stead of blowing up. I not know 
blowing up, when the boiler of 
case. 

took the bottom of the boat with it. 
according to the 


otherwise 


cause-an-explosion-theory, 


0" 


MACHINE. 


SAWING 


sound and wellmade boiler should have sim 
ply blown out at this particular weak spot, and 
harmlessly spilled its contents in the hold of 
the vessel, but I, and no doubt thousands of 
engineers Who saw the boiler after it had ex- 
ploded, have come to the conclusion that not 
of the 
question in this case, but that a weak spot in 
I dow't 
the 


only was low water entirely out 


the shell did cause the accident, and 
think there 
boiler at the time than the law allowed. 


was any more pressure in 


To return to our text, if a boiler will ex 


plode from a weak spot (sufliciently large 
in any part of its structure, the next question 
is, What will cause such a spot? Tsay there 
are several causes which may lead to it, and 
a very important, but by no means the only 
one, is low water, which permits certain parts 
of a boiler, exposed to the action of the fire, 
to be burned, and hence weakened; and. if 
at this time water is pumped upon the hot 
the strain of 

to that of the 


already upon it, then the probability is there 


sheets, and sudden contrac 


tion is added steam) pressure 
will be a giving away of this weakened spot, 
and the result (owing to the now suddenly 
changed condition of pressure and tempera 
ture in the water) willbe a sudden expansion 
of the water and a consequent enlargement 
of the fracture, even through sound sheets, 
and the whole can be summed up as a boiler 
explosion. 

Again, 


boiler with corroded 


the same thing may happen ina 


heet as in the River 





>) 


dale boiler, or from other parts becoming 
weak from natural wear after years of use. 
that a boiler can and 
will explode regardless of the amount. of 
water it if the the 


weakest part, is not strong enough to resist 


All this goes to show 


may contain, boiler, or 
the pressure. Under these circumstances, the 


more water it contains, the greater the 
destruction. 

Now, Mr. Editor, I do not believe there is 
any mystery about steam boiler explosions, 
and I do not take any stock whatever in the 
mysterious gas and sudden-generation-of-in 
calculable-pressure-theory, because as noth- 
ing begets nothing, IT cannot see where the 


enormous alleged force could come from. 


It is well known that all force in a steam 
boiler must be transmitted to it from the 
coal put into the furnace, and although the 
crown sheet be heated red-hot and water 
thrown upon it, so far as the generation of 
pressure is concerned, from that source it 


would amount to nothing, as there could 
not be enough heat stored in it to make more 
than a respectable s/zz. But it could and 


would probably give way under the combin- 
ed force of the normal pressure then in the 
and the destructive of the 
water on the hot sheet. I never been 


boiler, action 
have 
an eye witness toa boiler explosion, and like 
your correspondent MeConnell do not hunker 
after that kind of practical and ocular de 
But | 
business whenever I could to view 


monstration. have made it) my 
the re 
mains, so to speak, of exploded boilers, 
and have long since come to the conclu 
sion that boilers can and do explode from 
the fact that certain parts at the time are 
not strong enough to stand the pressure, 
and altogether regardless of the state of 
the water. els ee 

2 ——— 

** Phe Standard Gear,/Tooth.” 

Editor American Machinist: 

In your fissue of Septemberj15, Geo. B. 
Grantzadvocates the adoption of a stand- 
ard gear tooth, viz.: the involute. At the 
of Mr. Grant in- 
_vites ‘“tbelievers_inthe_old cireulary piteh, 

theSepicycloid_tooth, &e., to stand up and 


vive’ their reasons. 


conclusion his article, 


~~ | think itis the‘experience of most men 

that the more they have studied on the 
of toothed the more 
clearly it has appeared to them that they 
would never be able to firmly believe any- 
thing in to it. The dentistry of 
gearing 1s a subject upon which a vreat 
deal of attention 
some of the 


mechanics, and still, like most every other 


subject gearing, 


regard 


has been bestowed 


best 


by 
mathematicians and 


subject, it is supposed that there is yet 
more to be learned about it. Some facts, 
however, have become pretty well established 
in regard to the comparative merits of the 
involute and the epicyeloidal forms. 

I believe the peculiar merits claimed for 
the that it is 
that the cutters for forming the teeth may be 
made cheaply : 


involute are: very simple; 
that the velocity ratio is not 
affected if the pitch circles do not happen to 
exactly coincide, the teeth engaging correct 


all, 


admissible 


ly as long as they that 
the 


construction of machinery upon which such 


engage at 


sO 


ereater inaccuracies are in 
vears are used. 

Some of the advantages claimed for the 
epicycloidal forms of tooth, are; that it causes 
less thrust on the bearings, and consequent 
ly less friction, not only on the bearings, but 
upon the teeth themselves. 

And by varying the size of the generating 
of tooth ¢ be 


which is best adapted to the work in hand; 


circle, a form “aun employed 
and they certainly look much better, espe 


cially on large gearing, than involute teeth. 
The size of the wheels can be computed by 
diametrical pitch, regardless of the shape of 
the teeth: so that the involute system, has of 
necessity no advantage in that respect. 

By a comparison in the advantages of the 


one system over the other, it would seem 


that the involute form is best suited for use 
by machinists whose facilities for wear 
cutting are not very perfect, and who do not 


want to be with 


It j 


troubled too much arith 


metic, perhaps the best form for ‘ 








on all that class of machinery which is usual- 
and often necessarily, built without much 
to of 


ly, 


regard exactness distance between 


centers: 
of the change 
between 


the distances 


centers of which are regulated by Tom, Dick, 


milling machines, 


or Harry, and are probably not set just right 


more than once in a thousand times, but in 
which it is very important that the velocity 
ratio should be constant. But now comes 


the fact that there machine builders who 


are willing to go to almost any amount of 


are 


trouble and expense to secure that gearing 
which is the best, and believing that by the 
use of epicycloidal gearing they can secure 
much the best results, does any one suppose 
that they will consider themselves bound to 
that and confine them- 


forego advantage, 


selves to the involute form of tooth, simply | 
because there are other people building a dif- | 


ferent quality or class of machinery, whose 
work does not require fine gearing, and who 
of course would not see the necessity of 
using it. 

Suppose, for instance, that aman wants to 
construct a machine for a certam 
the gearing of which will be required to 
transmit but very little power, but where it 
is especially important that friction shall le 


Now I 


think, that if this man thoroughly under- 


as nearly eliminated as is possible. 


stands his business, he will design his ma- 


chine with speeial reference to the objects in | 


view, and will use the epicycloidal form of 
tooth, the 
by the use of a rolling circle larger than the 


curves of which he will generate 


piteh radius of the wheels, thereby securing 


a form of — tooth f 

Seo anda \ 
omething like Fig. 
L. This tooth is 
not beautiful, nor =< ‘@ 
strong, but it will Vig.1 iy. 


cause very little friction. Again, if he wished 


to construct another machine, the gearing of | 


which would be required to transmit great 


power, he would probably use for the gene 
rating circle a diameter smaller) than 
pitch radius of the wheels, thereby produc 
ing a tooth something like Fig. 2, which is 
but 


this 


frictionless, is much 
In the at- 


tainment of the best possible results would 


not so nearly 


stronger than Fig. 1. case 
not be consistent with uniformity and inter- 
changeability. If he were bound by a universal 
rule,as Mr. Grant suggests, the teeth in both 
these machines would be like that shown in 
neither case would it be the 
Any way 


Fig. 3; and in 
best possible form by any means. 
two gear wheels may differ from one another 


in other respects besides the shape of the 


teeth; they may \ 
differ in piteh, in \ 
thickness, in the \ 


length of the hub 
(if there is one), in 
the size of the bore, 
be 
the 
other have arms, 

liable to interfere with 
The fact that uniformity and 
interchangeability are all right, and very de- 


or one may 


Fig.3 


of 


webbed = and 


and any these things 


are interchange- 
ability. is 
sirable, and practicable to a certain extent; 
but like many other things, they may be 
If 


some have advocated, in your columns and 


carried too far. carried to the extent 
elsewhere, Our machinery would be all about 
alike, no matter by whom built, or for what 
purpose ; and all individuality in machine de- 

This I think is 
I am inclined to 


think that a man who proposes to make gear 


sign would be crushed out. 
not desirable or possible. 


wheels should be at liberty to choose that 
of tooth best his 
work, whether it be the involute, the double 


form which is suited to 


are, orsome form of the epicycloidal, 
Frep. J. Mituer. 
=< 
Special Sleeve Mandrel, 
Kditor American Machinist: 

The writer was recently shown a ‘‘ special 
at the Knotter 
Street Champion 
Reaper and Mower Shops, Springfield, Ohio, 


sleeve mandrel” now in use 


Department of the East 


It is one of the many special appliances de- 
Asa Hurd, 


signed by foreman of the above- 


purpose, | 


the | 


AMERICAN 


and is probably the best in the case | 


cvears of lathes and universal | 


mentioned department, and with his per- 
In 
the 
which 


mission I present it to your readers. 


ithe accompanying engraving, 2 2, is 
}mandrel proper: and A, the 
As will 


through 


sleeve, 


fits over the mandrel. be seen, a 


small hole is drilled the end of the 


sleeve to permit the air to escape in placing 
It 
work to be operated upon must have some 
of a 


ratchet 7, for instance, and should be faced 


it over the mandrel. will be noticed, the 


kind projection to drive by, as the 


} when bored. 
lthe center end of the sleeve prevents the 
the The 


advantage of this mandrelis, you do not have 


There being less friction on 


mandrel from turning in sleeve. 


to drive the work on and off. 


Lima, Ohio. 
Ale 


An Exemplary Machine Shop. 
Kditor American Machinist: 
I recently had occasion to visit a shop, 
every feature of which seemed perfection, 





and a description of some of these features 
may be interesting to your readers, 


| Although I had never met the superin- 


j tendent before, he gave me his personal at 
tention and took me over every part of the 

|works. The rooms were all high, well 

| lighted, and perfectly well ventilated. The 


shafting and pulleys were above criticism 

no projecting pieces that could possibly catch 
a man’s clothing—ample room between pul- 
leys for all belts. In short, everything of this 
kind in perfect condition, and I was assured 
that no fatal or serious accident had ever oc- 





curred in the works. 


| A 


noticeable feature was the absence of 
the rules and notices usually seen in shops, 
such as, ‘* No washing before the whistle 
blows;” ‘‘No in the blacksmith 
shop,” &ec., &c., down to the last one, which 
generally is, 


loafing 


‘“Any violation of these rules 
will subject the offender to his discharge.” 
Mentioning this to the superintendent, he 
said that all the men knew what was right 
without any printed rules; that he did not 
want, and would not have, any men in the 
place that needed such rules, and that he 
found by employing the very best class of 
help the cost of production was much less 
than that of some of their competitors, in 
spite of the larger wages paid, thus enabling 
them to employ a liberal policy all through 
lthe business, which they were satisfied was 
the 
among the men, from the last apprentice up 
to the superintendent. If one man got fifty 
cents more per day than the next man, this 


best way. Jealousy seemed unknown 





}next man seemed to understand that it was 
and 


instead of going around howling about it, he 


| because the first man was worth more, 
| 
simply gave his attention to his own improve- 


ment, knowing that when he was worth the 


extra half-dollar he would get it. 


The super- 


intendent showed a number of tools and de- 

| vices invented by different workmen in the 
|shop, for which the men had received pay 
| when adopted for use. He seemed to have 
no hesitation about telling who originated 
different ideas, and did not claim to have 
| gotten everything in its present fine condition 
unaided, but said that the company encour- 
aged the men to improve things by paying 
them liberally for anything of value, and 
| found that this policy paid well, every man 
| giving his attention to the company’s interest, 
knowing that it would also be his interest 
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SpecraAL SLEEVE, MANDREL. 


There was no “ring” in this shop; every- 
body on his own merits, and no special favors 
to any one. There was an evening-school 
for the boys, and a library and reading-room 
for everybody. TIT cannot begin to think of 
all the nice things about this shop, but when 
I tell where it is, everybody will know all 
about it--it is in Utopia! When shall we 
see one like it in America? 

LIBERAL. 
= Ae 


Compound Engines on Western Rivers. 
Hditor American 

An the 
November 17 states that an engine recently 


Machinist : 


item in AMERICAN Macuinist’ of 
put upon an Upper Mississippi steamboat. is 
reputed to be the first compound engine on 
Western rivers. 

The John A. Wood, of 
been in the coal trade between Pittsburgh 
and New Orleans about thirteen years, and 
is perhaps the best known towboat on the 
Ohio and Lower Mississippi. She has a pair 
of compound condensing engines, with cylin- 
ders about 19” and 40” by 9 feet stroke, and 
carries boiler pressure at 174 Ibs. (The engine 


Pittsburgh, has 


dimensions may not be precisely correct. ) 
The J. B. Williams, of Pittsburgh, is also 
one of the largest and best known boats in 


the Ohio and Mississippi coal trade, and has 


compound condensing engines, which I saw 
on the boat in 1876, bunt do not remember the 
C. 


dimensions. Seymour Duron. 


Chicago, Il. 
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A Milling Machine tor Dressing Off the 
Ways of Lathe Beds. 
Kditor American Machinist. : 

Many years ago, when machine-shop facili- 
ties were in a much cruder condition than 
they are now, when iron planers and many 
of 


among the things to be, it was the practice 


other our modern machine tools were 
of some machinists to dress off the ways of 
their lathe beds with a gang of revolving cut- 
ters, carried along the ways in a sliding car- 
riage, the guide for the carriage being the 
nicely-jointed edges of two hard-wood planks 
strongly and accurately fixed to the sides of 
the lathe bed. The 


simply a stout cord hitched to the carriage, 


feeding device was 
with a double-turn around a slowly-revolving 
shaft at the end of the guides, a weight being 
suspended from the end of the cord to make 
it bite the shaft. 

There is a principle involved in this primi- 
tive arrangement which modern machinists 
might well 
planed iron guides in place of the plank, a 


consider, Substituting nicely- 
simple screw-feed in place of the cord, and a 
nicely-fitted carriage with its gang of cutters 

all according to the best modern practice 
and we should have a machine it would be 
difficult to supersede, as a method of dressing 
off the ways of lathe and planer beds, and 
the like. 

The will mind that the 
weight of a gang of cutters, with its carriage, 


reader bear in 
need not exceed three hundred pounds, and 
that in dressing off a lathe bed ten feet long, 
for instance, this carriage must move only 
about ten feet; or, if a second finishing cut 
is needed, twenty feet, while, according to 
the present planer practice, the ten-feet bed 
with the planer table, weighing not less than 
a ton, must travel not less than two miles, 
probably; and not only trayel two miles, hut 
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it must stop and start every ten fect of the 


journey, or more than one thousand times. 
The distance here given is a hasty estimate. 
I think two miles is a low figure, but any good 
planer workman can easily give the correct 
one. 

Facilities for manufacturing milling cutters 
are now such that gangs of cutters for mill 


‘ing almost any form can be furnished cheaply, 
and by having a coarse set of cutters, that 
can be easily sharpened, for making the first 
cut, a set of finishing cutters will last a long 
time without losing their integrity. 
F. G. Woopwarp. 
a 
How to Take Apprentices, 

Editor American Machinist: 

We notice an article in your paper of Oc- 
tober 27, about young men trying to get into 
We find one thing 
that makes employers very reluctant about 


the shop as apprentices. 
taking them. As soon as they get so they 
know anything to mention, they become dis- 
satisfied and want to leave. This occurs as 
soon as they become profitable, and there is 
We have been in the 
habit of keeping back part of their pay as a 
If 
they quit before the time agreed upon they 
were to lose it; if they complied with our 
agreement and served out their time faith- 
fully, they got all the money so held back at 
the expiration of their time. 


no law to hold them. 


guarantee of good faith on their part. 


But we find, if 
they are disposed to quit, they can recovet 
We have, 
up a new article governing 
Instead of 
of their pay, we agree to make them a present 


the money so held back by law. 
therefore, got 
apprentices, keeping back part 
of a given amount of money at the expiration 
of their time. It is in the nature of a gift, 
and if they quit before their time is out they 
You 
will find a printed copy of the same enclosed. 


lose it, and cannot recover by law. 


Taking apprentices is like getting married 
you take them for better or for worse, and 
if they dowt amount to anything you have 
We find that it isa 
good plan to take them on probation for six 
months, and if we find anything in them by 
that time we keep them; if not, we let them 
We find a great many useful things in 

your paper, and would not do without it. 

HETHERINGTON & BERNER, 

Foundry and Machine Works, 

INDIANAPOLIS, Ind. 


got them all the same. 


£0. 


STATE OF INDIANA, | 
MARION COUNTY, 4} 


Know all Men by these Presents, 


PROG EOIN: os sastalnncedoaaswees RA aed. 8 : 
party of the first part, is desirous of entering the 
employ of the firm of HETHERINGTON & BERNER, 
party of the second part, manufacturers, carrying 
on business in the City of Indianapolis, Indiana, 
for the purpose of learning the.............. branch 
of business, carried on by said party of the second 
part, and, whereas, the said party of the second 
part have consented, by reason of the covenants 
and agreements hereinafter contained, to receive 
the said party of 
the first part, into their employ. and to incur the 
obligations and perform the conditions likewise 
hereinafter mentioned. Now, the said party of the 
first part hereby agrees and undertakes to remain 
in the employ of the said party of the second part 
for the full term of...... 


8S: 


years, beginning on the 


Sey Oe SRA Aaa: A.D. 18.., and ending 
on the..... day of. A. D. 18.., and 


to employ himself diligently and faithfully in learn 
ing said.............. branch of business, under the 
instruction and direction, and subject to the orders 
of said party of the second part, and to receive the 
wages hereinafter mentioned, and at the times 
mentioned, in full satisfaction of all claims for labor 
and service performed for said party of the second 
part during said term. 

And the said party of the second part, in con 
sideration of the foregoing agreements and cove 
nants on the part of the said party of the first part 
hereby undertake and promise to give such adv ice 
and instructions to the said party of the first part, 
during said term, as he may require in order to 
acquire a competent knowledge of said i 
branch of And the said party of the 
| second part further agree and undertake to pay to 
| the said party of the first part the following wages 
|} so long as he may continue in their employ, to wit 

. Cents per hour during Ist year. 
“ so 66 2d 
3d 
ith 

And at the expiration of said time, unless the 
said party of the first part should be sooner dis 
charged, as hereinafter provided, the said party of 
the second part agree and promise to pay to the 
said party of the first part an additional sum of 


business. 





-for each hour's labor per 
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formed by the said party of the first part during 
said term. The same to be considered asa gift or 
present from said party of the second part 

But it is also hereby expressly agreed by and 
between the parties to this agreement, that in 
event there should be from any cause a material 
reduction in the wages paid by the said party of 
the second part to the journeymen in their employ, 
that there shall be a corresponding reduction in the 
wages hereinbefore agreed to be paid to the said 
party of the first part per hour. 

And it is further expressly agreed by and bet ween 
the parties to this agreement, that whenever, in the 
opinion of said party of the second part, the said 
party of the first part may have violated any of the 
shop rules now or hereafter made by the said party 
of the second part for the government of their 
employes, or shall have been guilty of any improper 
or disorderly behavior in and about the premises 
used and occupied by said party of the second part 
in their said business, then and in that event said 
party of the second part may cancel this agreement, 


and discharge the said party of the first part from | 


their employ. 
RAEN: AO TESD LES BNE BAS HERESIES STRESS 


be paid by the said firm, their successors, survivors 


or assigns, to which payment, well and truly to be | 


made, we bind ourselves, our heirs, executors and 
administrators, and every of them firmly by these 
presents. 

Sealed with our seals, and dated this.. 
MPG OL is ie 6 via teoininin eee scels eft. Sy! | is 6 Pa 

The conditions of this obligation are such that, 
whereas, on the......... a er ; 
BD) Des og UENO BN TRENT BUNS Sis cig de conse dea iaw acces 
Pikmaeawen en eeeewears made and entered into the fore- 
going agreement, and, whereas, we are desirous to 
secure and protect the said firm from all loss and 
damage they might sustain by the said............. 

hte as Faia creat aia ate lca ge failing to continue and to be 
retained in the employ of said firm, and to discharge 
and fulfill the covenants and agreements on his 
part, entered,into in the foregoing agreement. Now, 
OO CR ences wc saeco oe Ace) wasione a Spiess shail 
continue and be retained in the employ of said firm, 
and perform the covenants and agreements on his 
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the cut-off. 
office at nights, and experiment with models 
and drawings. 


They used to go to the drawing 


One night, when they had 
worked a long time trying the effect of dif- 
ferent arrangements, Hudson jumped up and 
cried, *‘I have found it.” He had perceived 
of 
ing back the hanger stud away from the 
After this they got 
Be- 


fore finding out this means of equalizing the 


the effect on the valve’s movement mov- 
center of the link are. 
the valves to work square right along. 


cut-off, they were in the habit of getting it 

nearly right by putting unequal lap on the 
valve. 

OPPOSITION LINK 

().— Years to 

about the first link engines built for the Hud- 

Was 


to THE MOTION. 


ago we used hear stories 


son River Railroad not being liked. 


that the case? 


A.—Yes. McQueen, who was master me- 
chanic there, was terribly opposed to the 
jlink. He took the lead in fighting against 


the link, and Rogers was its principal advo- 
cate. Mack ordered two engines with link 
;motion; they were the Atlantic and the 
Pacific. The Pacific had one pair of six-foot 
drivers. The Atlantic had a smaller wheel. 
McQueen took the link off this engine and 
put on a hook motion, but she never was so 
that 
| make the same speed. 


smart afterwards ; is, she would not 


As they went out of 


| the shops these were wonderfully smart en- 
Peeks- 


and make nine stops, 


I used to run the Atlantic to 
forty-two miles 


i 
| gines. 


kill 





part, entered into as in said agreement it is set | 


forth, then this obligation shall be void, otherwise 


to be and remain in full force and virtue in law. 


ATTEST: 
se amigrkreneibauiatae ate wince mers [SEAL. 
Re LPR or APE AN OS i - |SEAL. | 
Be PPO PTT EN TRE ae [ SEAL. | 
Subscribed and sworn to before me, a Notary 


Public, in and for the County and State first 
above written, this.......... y of 
bigcatah oie aiaas eS awn es 


Notary Public. 
Be 

Reminiscences of George Hollingsworth, 
We here conclude the stenographic report 
of an interview with Mr. George Hollings- 
worth, part of which appeared in our issue 

of Oct. 20: 
INTRODUCTION 


OF THE 


Do you remember anything about the 


LINK MOTION, 

Q. 
first link motion used by Rogers ? 

A.—Yes; it was put on an engine called 
the Whistler that was built about 1848 or 9, 
and went to the Stonington road, in Con- 
necticut, 

@.— Was that the common shifting link ? 

A.—No; that 


tionary link, and the block was moved by a 


was a reverse, Curved, sta- 


radius rod that extended to the rocker arm, 
and to the 
This link was copied from engravings of an 


was attached reversing shaft. 
engine built by the English engineer, Brunel. 
| took this engine to the Stonington road, 
and L believe that to this time there is not an 
engine which has gone over that road quicker 
than we ran with that engine and nine cars. 
We ran fifty-two miles in one hour and six 
minutes, and stopped for wood and water. 
The old man was a great believer in tbe link, 
and was the first engine-builder in this coun- 
try to recognize its merits for locomotive 
He tried a double link 
time, but it did answer. 

shifting link was tried shortly after the re- 


work. before this 


not The regular 
verse link, and was preferred to the other 
kinds. 

@.-Did they have any trouble adjusting 
the link at first ? 

A,—They did not get it adjusted rightly. 
There was a great deal of bother with it for 
The old 
and Hudson worked together for a long time 
tind 


some time. man, and Swinburne, 


to try and some means of equalizing 


Yo 
in one hour and ten minutes. I have seen 
| the Pacific run to Dobbs’ Ferry—twenty-two 
miles —in thirty minutes, making five stops. 
|The speed of the locomotive has not been 
| improved since that time. 

Q. 
motion from master mechanics ? 

A,—Quite a good deal, but McQueen was 
the leader. 


Was there much opposition to the link 


I will tell you a story about that 


which I got from Mr. Rogers. MeQueen 
had left the Hudson River road and gone 
into the Schenectady Locomotive Works. 


| Rogers had been away out West at the open- 
ing of some railroad, and he came back in 
company with John Ellis and Corning. On 
their way they stopped over at Schenectady, 
and in the morning nothing would do but 
McQueen. 
before this that Rogers had seen McQueen 


they must go and see The time 
Mack had said that nobody but a fool of a 
Well, they 


works, and were looking 


mechanic would put on a link. 
went over to the 
round, when they saw Mack under an engine 
in the pit. He looked up when he saw them, 


and then came out from below the engine. 
‘* What were you doing in there 7” Rogers says 
Mack blushed and said, ** Tam try- 
Said Rovers, ** No- 
body but a fool of a mechanic. would put a 


link * Well,” replied Mack, ** that is 


true, we 


to him. 
ing to put a link on.” 


on.” 


but must satisfy railroad people. 
They want the link motion, and though I am 
no advocate of it I have to put it on or lose 
the this that 
McQueen and all the others opposed to the 
The Y hook 


was smart in getting away from a station, 


work.” So was the way 


link came round to adopt it. 


but the link is safer and gives less trouble. 
(@.—Did you ever see link and hook-motion 
engines tried against each other ? 


A.—Yes. 
the Vermont 


We built some engines to go to 
On the 
road they had a lot of engines with the hook 


Valley road, Keene 


MACHINIST 


motion, and used to race into Bellows 


Falls. 


them, although there 


we 
Our link engines could always beat 
was some tall running. 
Before that people got to think that nothing 
would do but the Me- 
chanics used to come from all over the coun- 
try the 
a curiosity. 


else hook motion. 

It was re- 
after it 
link-motion en 


to look at link motion. 


garded as Even 
all 
gines beating those with the hooks, some men 


sat | 


Unprejudiced mechanics liked it 


was 
working right, and the 
shook their heads and said, won't last.” 
But it did. 
from the start, because the link was simple, 
thoughit had some faults in distributing steam 
INDEPENDENT CUT-OFF WITH LINK MOTION, 
o4 
dependent cut-off on some engines with the 
link motion. 


have heard that Rogers tried an in 


Do you remember anything 
about it ? 
A.—Yes. It 
the 
valve moved on top of a partition plate, and 


was similar to the 


motion. <A 


cut-olf 
used with hook separate 
it was worked by a separate eccentric. 

Q. 
popular ? 

A.—Well, it was a little complicated, and 
people seemed to think in those days that the 


What prevented that from becoming 


link gave enough expansion of steam with- 
The old 
always in for making engines economical, 


out a separate cut-off. man was 


but he was ahead of the times. 








NG@’s) Woop-Turnina LATHE. 


FIRST SOLID ROCKER BOXES. 
(@.—Was not Rogers the first to use solid 
rocker boxes ? 
A. Yes. Rogers put on the first long 


boxes, such as are now used. That was two 
or three years after I] joined the works. 
Before this the rocker had two bearings, one 
This 


was inconvenient, because when any change 


on the guide, the other on the frame. 


had to be made inthe guides, the rocker had 


to belined up. Rogers wanted a bearing right 


on the frame. He kept studying round an 
engine day after day, and I knew he was 
after something. Then he went up to the 


drawing-room and got out the design for the 
new box, which was put onthe next engine 
built. There was a good deal of opposition 
to this, too, at first, for men had an idea that 
the bind the 
rocker in the middle. 


it would) wear in ends and 
EXPANSION PLATES. 
(@.—Do you remember under what circum 
stances Rogers first used expansion plates ? 
A.—Expansion plates and braces were got 
At that 
time they were trying to make iron fire-boxes 
There had 
trouble with engines that went to a 


out after a good many experiments. 


take the place of copper. heen 


road in 


Duchess country. It was a terribly rough 


road, with slab rails, and was hard on the 


engines. The boiler of one of them cracked 


between the leg and the waist. George, who 


was superintendent of the road, wanted 
Rogers to build the engines like a corn 
basket so that they would twist any way. 


Some of these men had queer ideas of what 


engines could be made to do. But Rogers 
after a 
There 


was a great trial a few years ago about the cor 


got thinking over this matter, and 


time he got out the expansion plates. 


rugated roof business and Ifudson and I had 

to go and testify as tothe time the old man 
first used expansion braces, 
HEATERS. 

@. When did they begin putting heaters 


on loromotives ? 


xf 


A.—The first that I remember were put 
about 1846, but they did 
common for several years after that time. 
(J. 


on not become 
How did you keep the pumps from 
freezing ? 

A.—-We kept thawing them out with burn 
We had 


trouble, and frozen pumps caused no end of 


ing, greasy waste. ever so much 


delay in hard weather. 


(@.—Did you ever make a heater act as an 
injector to fill the boiler ? 


A.—No:; 


L have often tried. 


I never could manave it, although 
Some engineers could do 
it, but the pipes had to be fixed in a peculiar 


way. 
EARLY KINDS OF PISTON PACKING. 
@. What was the first) kind of piston 
packing you remember ? 
A.--When the Camden and Amboy en 


vines first came here, they used to pack 
them with brass rings and hemp packing. 
They the of the 


spring. 


used hemp instead 

There was a bull ring, and then they put 
the packing in just the same as caulking a 
ship. 

They pounded it in with a packing stick 
made for the purpose. Then springs of dif- 
ferent forms came into use. 

CROWN BARS. 
(@. Did they always use the crown bars 
for tire-boxes ? 

A. They have always used them since | 
At first they 
used a solid bar, drilled out for the bolts to 
vo through the cheek. 
the 


knew anything about the shop. 


Then the old man 
into 


vot way of using two bars, 3x5”. 
If it was a big engine, he would increase the 
of the He used to tie them 
vether with a F-headed lap-over on top. 


CAST-LRON 


size bars. to- 


FLUE THIMBLES. 
W%.—-Do you remember anything about the 


| first invention of cast-iron thimbles ? 


A.--Yes. Melank Mason, who was the 
first engineer for the New Jersey Transpor- 


tation Company, was the first to discover the 


advantage of the cast-iron thimble. He was 
greatly plagued with leaky flues, and he 
thought of trying cast-iron thimbles. He wot 
them cast and turned, and drove them = into 


He and Tud 


son were great friends, and they went ex 


the flues and they kept tight. 


perimenting together on the relative size of 


cast and wrought-iron thimbles. They 
heated the thimbles red-hot, and after they 
were cooled down gauged them as closely as 
By this 


cast-iron 


they could get a gauge to measure. 
that the 
thimbles remained about the same size, and 


means they found out 


those of wrought iron vot smaller. 


FIRST REFLECTOR HEAD-LIGIHIT. 

This Mason was the inventor of the present 
form of head-light. Ile did not like the old 
not any light 
So he got trying what he could do 
ditferent of Ile tried 
double convex glasses of varied kinds, but 


style because it) did throw 


ahead. 
olasses, 


with forms 


they did not satisfy him. Then he tried re- 
flectors. 

The first one he tried was square, 
and he decided that was the right direction 
to work in. His next improvement was a 


the small end 
the 


took 


half globe, and then he 
of 


an egg 
shape settled upon. 


egg as his pattern, which was 


ee 
Young & Co.’s Wood-Turning Lathe. 


We represent with this the iron work of a 
wood-turning lathe made by W. ©. 
& Co., Worcester, Mass. 


adapted to be mounted on wooden shears, 


Young 


These parts are 


but are made with the same care as iron bed 
lathes, and of equal strength. They are made 
in sizes from 10 to 24-inch swing, and with 
fixtures as shown, including, besides, coun 
tershaft and hangers complete with pulleys 
and belt The when 
required, are furnished with a back face-plate 
for The 
shears, furnished if 
The two smaller sizes have balanced 
the 


ection cones, the small section of iron 


shifters. larger sizes, 


pattern) makers’ 


with 


use, wooden 


iron legs, are 


desired, 
three-sectian tron cones; larger sizes 
four 
and the other three of wood, with iron flanges 


keyed to the spindle at each end 
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reduced, beginning with issue of Nov. 3, to 
five cents a copy, or $2.50 a year. Readers 
who do not find copies for sale by news- 
dealers in any part of the United States or 
Canada where they have asked for this paper, 
will confer a favor by dropping us a line 
about it. 
ae 
Shop Benefit Associations. 


Some machine shops have ‘‘ benefit socie- 
Every member 
|of the society puts a portion of his wages, 


ties” among the workmen. 


weekly or monthly, into a common fund for | 


| the support of members and their families in 


lcase of sickness or death. These societies 
| are excellent if kept up according to some 
|approved plan. In some cases the proprietor 
| of the shop promotes the organization of a 
| benefit system, in which all the men therein 
employed participate. E. P. Allis, proprietor 
of the Works of Mil- 


waukee, advised his employes to organize 


Reliance Machine 
such an association in their own interest, which 
they did very promptly, as [Mr. Allis agrees 
to contribute personally at the end of each 
month, an amount equal to the total sub- 
scribed to the fund by all the workmen in 
his employ. needed 
relief such a fund frequently affords are 
enough to commend its establishment. While 
many mechanics save a portion of their earn- 


The convenience and 


ings against the proverbial ‘‘rainy day,” a 
still larger number, for 
not. 


various reasons, do 
When sick or disabled, these men have 
no resources to fall back upon, unless they 
are members of some association organized 
upon the benefit system. If no such associa- 
tion exists in the shop where they work, the 
chances are that many of them wili join a 
trade union, most of which include a system 
of benefits for disabled or unemployed mem- 
It has been very widely asserted that 
trades unions are organized mainly out of 
We do not 
not for the benefit 
would be few and 
small, instead of which they are multiplying 
in numbers and extending their membership. 
This fact is worth the serious attention of 
large employers of workmen who believe the 
trades unions hostile to their interests. What 
plan will they offer by which their employes 
can have the advantages now atforded by be- 
longing to a trade union? Mr. Allis seems 
to have solved the problem for his establish- 
ment. 


bers. 
hostility to employers. believe 
Were it 
unions 


the assertion. 


system, trades 


It has been solved in a similar man- 
manufacturers 
throughout the country, and a still greater 
number apparently left 
itself. 

It should be remembered that the shop 
benefit association is virtually an accident in- 


ner by a number of other 


have it to solve 


surance company. <As long as each work- 


man pays his dues (or premium) and remacns 
if he becomes disabled. Where a good sized 
fund has been accumulated, the workmen 
have extra inducements to keep their situa- 


tions. This is to the advantage of proprietors 





as well as of workmen. When a good shop 
| force has been secured, it is desirable to have 
as few changes as possible. The plan works 
well in several large machine shops both 
east and west, and would do so in others if 
once adopted. 
a = 

Indirect Advantages of Electric Lighting, 


There may be some question as to the ulti- 
there is none as to the incidental advantages 


ly regulated engines—especially those of 
small and medium power 
Indirectly, the 


wonderfully improved 


to meet its require- 
light 
steam 


ments. electric 
the engine 
governor, and forced, to good purpose, a 
consideration of the fact that there are many 
things beside the governor that have to do 
Allof this is having, 





with controlling speed. 
and will continue in a greater degree to have, 
}a beneficial effect on the economy of manu- 
facture. ‘To say that a steam engine governs 
closely enough for electrie lighting has al- 
ready become meaningless, although it is 
jonly ashort time sinee it had a good deal of 


The price of the AMERICAN Macuinist was 


employed in the shop, he is entitled to benefits, | 


mate direct utility of the electric light, but | 


that have resulted from the demand for close- | 


has | 


MACHINIST 


But it 
| pertinent inquiry. viz. : 


significance. has stimulated another 
does 1t govern close- 
|ly enough for good economy in manufactur- 
ling? The economy of uniform speed in tex- 
| tile manufacturing has been understood for 


| years, but there has been a vague general im- | 


| pression that it was only in these industries, 


| important. 


| and one or two Others, that it was especially 
Now that closely governed en- 
| 


gines are common, their economic value in 


| smaller and more numerous _ industries 
lis becoming better known. Locate a 
|thousand machine tools—lathes for in- 
| stance—in one room, working on one Class of 


work, and the conditions of textile manu- 
facture will be more nearly approximated. 
Under these conditions, the most 


| 
| 
| 
| 
| 
| 
| 


economic 
speed at which to run them will soon be de- 
termined, as well as the loss from adopting 
a speed from five to ten per cent. less to 
cover the fluctuating speed of the motive 
The would, of 
equally great if a 


power. loss course, be 


thousand lathes 
hundred rooms, in as 
many localities, but it would not be equally 


noticeable. 


were 
situated in ten or a 
The instance of machine tools 
is taken simply because it is a handy one, 
and not because there is more loss from ir- 
The 
loss is undoubtedly less there, than in many 


regular speed there than otherwheres. 


instances that might be noted, but anywhere 
irregular speed means less production, and 
generally inferior quality. The reason why 
this has been so well recognized in textile 
manufacture is because sometimes close com- 
petition and generally the magnitude of the 
industry have brought about systematic ob- 
servation. The tendency in all manufacture 
is towards exactness of operations, and the 
foundation of thisis uniform speed. If elect- 
ric lighting were to accomplish nothing more 
have 


than to make this common, it would 


served a valuable purpose. 





+ Allie 


Josh Billings says: ‘* Thare iz a grate deal 


ov ekonemy that there iz no profit in. I have 
known folks to sett a large-sized hen on 2 
eggs, just to be saving.” 

Once in awhile we get a sample of this 
A big, 
expensive building, only half equipped for 


kind of eccnomy in a machine shop. 


productive work, is not apt to bring in much 
profit to the owner. Where enough paying 


work can be obtained to keep the whole shop 





full, good economy would seem to warrant 


| completing the equipment. 

| Again, we see a good shop filled with old, 
| worn, and inefficient tools, upon which it is 
| impossible for the best workmen to get out 
| may be a kind of saving to pay full wages to 
| all the men to keep these tools in operation, 


| but it looks very much like the policy of set- 


ting a good-sized hen on two eggs. 


| eo 
| Since starting the cars on the Brooklyn 
| bridge and up to the present time, the grip 
| for the cable has caused innumerable delays, 
land has been the text for much unfavorable 
Undoubtedly the 
this respect presented difficulties that could 


|} comment. 


the proper quantity or quality of work. It| 
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stance solve the problem, so far as the grip 
isconcerned. His grip possesses the merit 
of simplicity, and seems to be quite free 
from the serious objections of destructive 
action on the rope, and on the faces of the 


dies. We shall await the verdict of time in 


| its operation with a good deal of interest. 


>_> - 


We regret to observe that the editors of 
our have been 


laboriously contending for ‘‘relief from war 


some of exchanges who 


taxes” are urging either the reduction or the 


| complete abolishment of the taxon whiskey. 


| The result of the crusade is bound to be dis- 





| 





problem in| 


not well have been foreseen, and probably | 


| those disposed to indulge the prerogative of | 


fault-finding have not 


how much easier it is to point out a 


always considered 
failure 


| than to foretell one. It would seem, how- 


ever, that sufficient time had elapsed in 


appointing to the ardent workers. Even if 


a sufficient number of congressmen should 
become so filled with the spirit of progress 
to take 


off the whiskey tax, our clamorous contem- 


from Bourbon county) as to vote 
poraries would not be able to ‘‘ smile” at the 
The ad- 
vantage would be with the dispenser of ex- 
hilarating fluids, and the chances are that he 
would not be any more willing to ‘hang if 
up” than he is 


bar one cent cheaper than before. 


now. Taken altogether we 
cannot see that the advocates of this particu- 
lar ‘‘reform” would experience any ‘ re- 


lief.” 
PR - 


Big Lathes and the Tariff. 

One of the largest and best known ma- 
chine tool building establishments in Great 
Britain is that of Thomas Shanks & Co., 
Johnstone, Scotland. In a letter regeived by 
us a few months ago from William Shanks, 
the head of that establishment, after refer- 
ring to a huge lathe they had built for parties 
in Cleveland, O., he says: ‘* Were it not for 
your wretched tariff, we are confident that 
the day of such lathes being manufactured 
in America is very far in the future.” We 
agree with him in that view. Take off the 
45 per cent. duty on machinery, and there 
would be no inducement whatever to invest 
capital in building such a class of heavy 
machine tools in this country. As it is, prep- 


arations are being made to build such 
lathes here, and in the course of a few 


months we hope to be able to show our 
readers What has been accomplished in that 
The Cleveland lathe is quadruple 
reared, has four foot 
foot bed. Five cutting tools are used at 
once. The Shanks lathe, illustrated in 
detail two weeks ago, has only four tool 


direction. 
swing and a sixty 
we 


posts. 





ae 
When one employs apt language to express 
an idea, he may, in the interest of science, 
The 
*anvil” principle in the construction of ma- 


expect to be copied if not quoted. 
chine tools has come to be a very general 
form of expression, and in order to show, so 
far as we know, where it originated, we give 
the following from the AMERICAN Macninist 
of November 27, 1880, it being an extract 
from the report of a paper read by Charles 
T. Porter before the first regular meeting of 
the American Society of Mechanical Engi- 
neers : 

‘*But what is the standard of streneth ? 
The anvil affords perhaps the best illustra- 
tion. It is a strength enormously beyond 
that which prevents a tendency to chatter, a 


| strength that even under the heaviest labor 


which to have made such alterations in the 


grip as should have been suggested by ex-| 


perience with its objectionable features, but 
it still seems to be unsatisfactory in its opera- 
tions, so that without injustice to any one it 
that it 
faults that modifications of construction will 


may be inferred possesses inherent 


not satisfactorily remedy. In our previous 


publication of the details of the traction 
| machinery, we purposely omitted the grip- 
| - . . : 

| ping device. In this issue we make room 


for an illustration of a new grip, now being 
Mr. 
Mathesius, the inventor of this grip, is the 


appplied to one of the bridge cars. 


mechanical engineer who has had charge of 
constructing and erecting most of the bridge 
machinery, and those who are acquainted 


with his ability and with his experience it 
the construction and operation of wire rope 
traction roads expect that he will in this in 


prevents the least vibration of any part of the 
tool, or any indication of effort, more than if 
the object being cut were a mass of butter.” 

Although the ‘‘anvil” principle has been 
extensively enlarged upon since its use by 
Mr. Porter, the above tells all that 
been told by 


has ever 
its employment. Any amount 
of spreading out cannot add to its foree; in 
fact, it is one of those happy expressions that 


tells the most when used * solid.” 


—— 0 ame 





We receive a large number of letters and 
postal cards from parties who do not sign 
their names. As we do not take any notice 
of anonymous communications, 
the paper basket, 
Whether a question is asked or a method for 


these vo 


promptly into waste 


doing work suggested, we must know who 
the writer is before noting the matter in 
print. The name of the writer need not be 


published —this is at his option 
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Returns of the vote in the State of New 


York on the proposition to abolish contract 
labor from the prisons are very slowly figured 
up. 
cast for the proposition that the ‘leading 
daily papers which have been laboring in the 


Such an overwhelming majority was 


” 


interests of the contractors, are very much 
averse to letting the whole force of the ballot 
be known at once, preferring to *‘ break the 
news gently.” Over 99,000 majority was 
given for the proposition in this city alone. 


tap > 

During a recent visit to the ship building 
yards around Philadelphia a representative 
of the AMertcaNn Macuinist heard gratifying 
reports of the prospects for work. Iron 
ship building is especially active, and the 
our builders to 


A 


significant feature about the yards is the in- 


low prices of iron enable 
compete with European ship builders. 


crease of good machinery for facilitating the 
work. 

—_——_ 

Literary Notes. 


THE TINMAN'S MANUAL AND BUILDER’S AND 
MECHANIC’S HANDBOOK. Seventh edition 
By J. R. Butts. Boston: Cupples, Upham & Co., 
Publishers, Old Corner Book Store. 

This illustrated 
diagrams, for laying out from the sheet of 


book contains rules, by 
metal a variety of articles made by the tin 
and sheet metal worker, together with much 
that to 


Also the composition of varnishes, builders’ 


is valuable relating these trades. 
cements, and a great variety of miscellaneous 
receipts, compositions, and alloys. Chapters 
are devoted to mensuration, practical geom- 
etry, drawing, utility of the slide rule, strength 
of 


properties of steam, &c., &e. 


in construction, motion, 
Tables for the 
use of smiths, millwrights, and engineers are 


materials used 


given, together with a variety of useful in- 
It is well 
worth the small price for which it 


= LON ano 
{)UES Gr SIVERS. 


Under this head we propose to answer Yles- 


formation, original and selected. 
sells, 


$1.25. 





tions sent us, pertaining to our specialty, 
correctly, and according to common sense 
methods. 

374) R.S., Petersburg, Va., asks: What 


are the beating qualities of exhaust steam as com- 
pared with live steam? A.—The heat in ordinary 
steam is according to its pressure, whether it has 
passed through an engine or not. As a matter of 
fact, the greater part of the heat that is in the 
steam when it leaves the boiler passes out with the 
exhaust from the cylinder, and can be most eco 
nomically utilized for heating purposes. 


C. N. B., Wallingford, Vt., 
Would it be possible to make a worm and wheel 
work, the worm being curved so as to fit one-half 
It might be 
possible to do this in some way, but not practicable 
In the Hindley system of worm gearing, the worm 


ore 


oi asks: 


the circumference of the wheel? A 


is made to embrace a portion of the circumference 
of the wheel—say one-sixth of the circumference 


as you suggest. 


376) L. E. M., Waynesboro, Pa., 
In chasing taper work ina lathe that has no taper 
attachment, should the tool be set to the turned 
surface, in straight No; the tool 
should be set so as to cut the thread at right angles 


asks: 


as work? A. 


to the axis of the piece 
i Pe 


power 


B77). : Ty writes: 
I am in 
boiler, and would like to improve myself as an 
this 
Would you advise me to go to some me 
for that and if 
would you advise me to doy A.—The 
short that we should hardly advise going to a tech 

If, 
would 


S., Syracuse, 


charge of a 75 horse engine and 


engineer. I shall have three months’ leisure 


winter 


chanical school time not, what 


is 


time 


sO 


nical school we assume, are not a 


machinist, it 
services for nothing to some steam engine builder, 
and generally useful in helping 
around the putting together of engines and putting 


as 


you 
be a good plan to offer your 


make yourself 


them up in place If youare a machinist, and want 
information about running and firing, spend the 
time with some competent engineer in charge of 
In 
spend your leisure time 


engines and boilers any case, begin now to 


in reading and studying 
the subject, and do not be afraid to ask questions 


_or less, than you do, 


Allegheny, Pa., 


asking you What pressure 


of those who know more 


378) FE. E. L 


lL wrote 


writes 


time 
of 


serie nce 


glass 10” thick would bear and youfgave 


L piece 





| 
| 
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me the crushing strength. What I want to know is, 


what pressure a piece of glass 46 inches square will 
stand, supported on each side, the distance between 
the supports being 40’? A.—According to experi- 
ments by Trautwine, a piece of glass one inch 
square and one foot in length will break with a load 
of 170 pounds at the center. If the load is evenly 
distributed, it will sustain twice that weight, or 340 
pounds. To find what any other piece will sustain : 
Square the depth in inches, multiply this by the 
breadth in inches, and this product by 170; then 
divide the last product by the distance between 
supports in feet. This will give the breaking weight 
if applied at the center; if loaded uniformly, mul- 
tiply this by 2 for breaking weight. We understand 
your piece to be 46 inches wide and deep, hence 
16 * x46x170 
3 10-12 
if loaded at the center. To one-half the 
weight of the glass between supports should be de 
ducted from this, and if the load distributed 
over the whole surface, multiply by 2. 


breaking load. 
be exact 
is 


379) E. H., Lansing, Mich., writes: Ihave 
the circular of a steam-engine builder, in which is 
a table of the indicated horse-power for each pound 
mean effective pressure at piston speeds from 10 to 
700 feet per minute, and for cylinders from 4 to 16 
inches diameter. I have copied these, and then to 
extend the sizes I bave adopted the following plan : 
By the table I find, for instance, that at 10 feet 
piston speed the indicated horse-power of a 10-inch 
cylinder for one pound mean effective pressure 
is .0238. I want to find what it will be for a 20-inch 
cylinder, which I do as follows: 

20” x.0238 0972. 


» 
10~ 


This seems to be right, but in the table referred to | 


the power of one pound of steam ina 4-inch cyi 


inder at 10 feet piston speed is given as .0038, and 


of a 16-inch cylinder as .(466. By my plan the 
power of the 16-inch cylinder would be .0608. IT send 
youacopy of the table. Is it correct’ A.—Your 


plan is all right. The power of the 16-inch cylinder 
as quoted is wrong. A 16-inch cylinder is sixteen 
times the area of a 4-inch cylinder, and .0038x16 = 
.0608, the corresponding power of a 16-inch cylinder 
The horse-power of the 16-inch cylinder, if, as you 
quote it, is given wrong at 10 feet piston speed, and 
at some other speeds. We would suggest that you 
take the horse-power of 10-inch 
basis, and calculate other sizes by your method. 


Business SreciqLs 


Transient Advertisements, 50 cts. a line for each in- 
sertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue, 


a eylinder as a 





Match Machinery,F. Chillingworth, New Haven,Ct 
F. VanWinkle, Mech. Engin’r, 22 Cortlandt St., N. Y. 

James W. See, Consulting Engineer, Hamilton, 0. 

Steel Name Stamps, &c. J.B. Roney, Lynn, Mass. 
Patterns & Models, G. D. Lambert, New Haven, Ct 
Presses & Dies, Ferracute Mach.Co., Bridgeton,N.J. 

“Tack Machinery” 

Willets Manufacturing Co., Providence, R. I. 

Patents.—Franck D. Johns, Att’y at Law & Solic- 
itor of Patents, 617 Seventh St., Washington, D. C. 

The latest Improved Match Machinery is made 
by the White Machine Co., Waterbury, Conn. 

Pattern and Brand Letters. Vanderburgh Wells, 
& Co., corner Fulton and Dutch streets, New York. 

Consulting Engineer and Mechanical expert, C. 
Cc. Hill, 144 LaSalle street, Chicago, I 

Chas. T. Porter, Mechanical Engineer, Tribune 
Building, (Room 58,) New York City. 

R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 

For sale, lathes of best designs from new pat- 
terns. George A. Ohl & Co., E. Newark, N. J. 

Lyman’s Gear Chart. 


How to lay out gear teeth. 
Price 50 cents. ‘i 


E. Lyman, C. E., New Haven, Conn. 


Wood Engraving done in best manner. Designs 
furnished. Edward Sears,48 Beekman St. NewYork 


Foot Power Machinery,for workshop use,sent on 
trial if desired. W.F. & John Barnes, Rockford, Il. 


New Books, relating to steam, the steam engine, 
mechanies, machinery, and engineering. Send for 
catalogue. Fred. Keppy, publisher, Bridgeport,Conn, 

Jack pump and ladder chain machines, 40 to 80 
links per minute, direct from coil. TheGaylord, 
Cross & Speirs Company, Waterbury, Conn. 

Guild & Garrison’s 
lyn, N. Y. 
scription. 


Steam Pump Works, Brook- 
Steam Pumping Machinery of every de 
Send for catalogue. 


Slide Valve Working Models. Send for circular 
See notice in this paper October 13, page 9. E. E. 
Roberts, 107 Liberty Street, N. Y. 


The Complete Practical Machinist, $2 50; the Pat- 
tern Maker’s Assistant. $2.50: Mechanical Drawing 
Self-taught, $4 00; books for practical machinists. 
Address, Joshua Rose, Box 3,306, New York City. 


Business men furnished stenographers, who are 
machine operators, without charge for my services. 
Shorthand taught by mail Caligraphs = sold; 
special inducements offered: correspondence so 
licited. W.G. Chaffee, Oswego, N. Y. 

Chordal’s Letters.—John Wiley & Sons, 15 Astor 
Place, New York, have now ready a new and en 
larged edition, with six additional plates, of Chord 
al’s Letters, comprising the choicest selections 
from the series of articles entitled * Extracts from 
Chordal’s Letters,’? which have appeared in the 
columns of the AMERICAN MACHINIST; With a steel 
portrait of the author, and upwards of fifty origi 
nal illustrations by Chas. J. Taylor. One volume 
12 mo. of nearly 400 pages, cloth, $2.00. Will be 


' mailed and prepaid on the receipt of the price, 


| bard, O., 


| New York. 


MACTIINIST 


‘HOW TO KEEP BOILERS CLEAN.”’—A book of | 
seventy-two pages, telling how to prevent scaling, 
foaming, priming, and burning, with other valuable 
information, will be sent to any address FREE of 
postage, by James F. Hotchkiss, 86 John street, | 

Any of our readers who have complete files of 
Volumes I. and II. in good condition, bound or un 
bound, can probably find a purchaser by addressing 
us, and stating the lowest price they will accept. 
AMERICAN MACHINIST PUBLISHING CoMPANY, 96 Ful 
ton street, New York. 


-atent ‘‘ Common Sense” Binder for the AMER- 
ICAN MACHINIST holds 52 weekly issues in good 
shape. Sent to any address,in the United States, 
by mail for one dollar. To Canada and foreign 
countries 75e., the purcbaser to pay custom-house 
duties and express charges. American Machinist 
Publishing Co., 96 Fulton street, New York 











The Chicago Die and Machine Works expect to 
enlarge their capacity for turning out work 

Ames & Frost will erect a four-story factory, to 
cost $8,000, at 215 Cherry Avenue, Chicago. 

Over five hundred hands will find employment 
nextspringinthe Plano, IIL, agricultural machinery 
works. 

The American Meter Company, 512 West Twenty 
second Street, New York, will soon build an exten- 
sion to their shop 

Catherwood Robinson is about to erect a three 
story addition to his factory at 809 North Nineteenth 
Street, Philadelphia 

W. F. & John Barnes, Rockford, HL, are building 
a foundry 50x150 feet, to be run in connection with 
their machine shops. 

The Tuerk Hydraulic Power Company, Sycamore, 
Ill., capital $60,000, is a new concern that 
manufacture water motors 

The Litchfield (Minn.) Board of Trade guarantees 
a good bonus for the establishment of a machine 
shop and foundry at that place 


will 


A street car manufacturing company is to be 
established in a short time at Minneapolis, Minn., 
with a capital of $100,000. 


Ss 


A new cotton mill Company bas been organized 
at Madison, Ind., and $50,000 out of 
$100,000 subscribed to the stock. 


a required 

The Innes Manufacturing Company, Oil City, Pa., 
write us that the demand for their engines is on the 
increase. They sold 81 in October. 

A three-story brick factory, to cost $11,000, is to 
be erected on Fiftieth Street by Rosalie Steinhardt, 
of 239 West Twenty-fourth Street, New York 

The manufaeture of barb wire fence seems to be 
as brisk as everin the West. Several mills are en 
larging and improving their plants 

The project for a new tin-plate mill 
is taking definite shape. It isexpected to 
employ 400men. It is Known as the Pioneer [ron, 
Tin, and Terne Plate Company. 


at Hub 


At the Atlas Works, Pittsburgh, Pa,, a pair of 
large the 
it 


blooming shears are now 
Edgar Thomson Steel Works 
will weigh 32 tons. 


making for 
The bed-plate o 


The East Tennessee, Virginia & Georgia Railroad 
Company has purchased 100 of land near 
Knoxville, Tenn., on which to erect shops for the 
entire system of roads 


acres 


The St. Louis and San Francisco Railroad Com 
pany erecting in the western 
suburbs of St. Louis. Their repair shops will prob- 
ably be located at the same point 

The I. P. Morris Company, Philadelphia, have 
several of their large blowing engines in course of 


is a round-house 


construction. They also have some marine engine 
work on hand, and their full force of men is kept 
busy. 

The Maumee Rolling Mills, Toledo, O., are being 
put The main 
building, covering 362x200 feet, is completed, as are 
also the machine shop, 32x54 feet, and the foundry, 
5Ox64 feet. 


into shape for starting up soon 


A stock company has been formed in Louisville, 
Ky., with Phil. Diehlmann at the head, to build an 
immense lager beer brewery. The stock is $500,000 
Frank Fehr will locate the building and manage 
the business. 

The National Iron and Brass Works, Dubuque, la, 
are making a new drill press which is said to have 
many new and valuable features. They are now 
making twelve of them for T. & A. J. Kirkwood. 
—Industrial World, 


Ss 


The Harrison Steel Company, haying made ar 
rangements to pay royalty to the Bessemer Steel 
Association for using Reese’s patent, will proceed 
to erect their extensive works at Harrison, Ill., a 
few miles east of St. Louis 


The Westinghouse Company (formerly G.Westing 
house & Co.), manufacturers of threshing machines 


and engines, Schenectady, N. Y , have issued a new 





illustrated catalogue, in which several new and 


improved machines are shown. 


The Automatic Spring Car Motor Company has 
recently been organized in Philadelphia, with a | 
capital of $2,000,000, A car is being built which 
will cost about $1,000. and will be provided with 
When the 
springs are wound up, it is said they will propel the 


sets of springs controlled by a lever 


ear for ten miles. The springs will be sixty feet in 


length, and encased in cylinders 


The Cartersville Car Company, of Cartersville, 
Ga., has been reorganized and transferred to 
Anniston, Ala., under the name of the Anniston 
Car Factory. They have large capital and greatly 
increased capacity to build all kinds of cars for 
railroads. 

The Joliet (IIl.) Iron and Steel Company have a 
large order from the ©, B. and Q. Railroad Com 
pany for rails to weigh fifty-six pounds to the yard, 
and are running full time and force, with fair pros 
pects of continuing through the fall and winter. 

Fall River, Mass 
fifty-three mills 


, With a population of 55,000, has 
for the manufacture of cotton 
has one-seventh of all the spindles in the 
country, and produces over three-fifths of all the 
print cloths made in the United States 

The Avery Planter Company, of Peoria, Il., has 
been incorporated with a capital of $200,000. The 
R. H. Avery, C. W. Avery, and 
The business of the company will be the 
manufacture of the Avery Corn-planter, and other 
agricultural implements 


goods ; 


corporators are 


others 


The New York, West Shore, and Buffalo Road 
has box cars of 50,000 pounds capacity. They were 
built at Pullman, rest on a heavy truck, have 
double-action brake, and are supported in the 


center by four iron trusses running lengthwise of 
the car 


Brehmer Bros., Philadelphia, find they can cut 
gear-wheels out of crucible steel with the Bilgram 
Evolute gear-cutter. They are receiving an active 
demand for cutting gears of all descriptions with 
this machine. The firm is very busy, mostly with 


the making of special machinery 


The National Car Builder says: The New York 
Locomotive Works, Rome, N.Y report business 
very good, They have orders on hand that will 


keep them busy till March. Large additions have 
been made to their foundry and storeroom, and 
they are also putting in new machinery 


The New England Railroad will soon concentrate 
their shops at East Hartford, Conn., and hope to 
get them running there by January 1. 
Norwood, Mass., will be run much smaller 
seale, and those at Hartford discontinued. Several 
hundred men will be employed at the new works, 


Those at 
ona 


The American Ship Building Company, Phila 
delphia, have just launched an iron vessel of 2,000 
tons, and they have another ship of the same 


nearly plated 


size 
the 
Four tug 
boats being built will have compound engines 


There are seven iron vessels in 


yard in various stages of construction 


The Denver Journal of Commerce says: “* There 
at the moment, a hundred thousand dol 
lars’ worth of mining and milling machinery 


is 
present 
in 
progress of completion in the various foundries 
and shops of the city. Every lathe, and hammer, 
and forge is taxed to its utmost to keep pace wth 
the fast coming orders.” 


The 
recently organized for the manufacture of general 
railroad appliances. The capital stock is $100,000, 
and the are G. B, Starts, H. I. Miller, 
Cc. T. Neweomb, Edward Hill, and W. W. Manstield 
The manufactory will be located at Richmond.- 
Indiana Manufacturer 


Union Safety Frog and Switeh Company 


directors 


A party of Boston capitalists are looking up a 
site in Virginia for a large cotton mill. They have 
proposed to subscribe towards the capital $750,000, 
leaving to be subscribed $250,000, of the proposed 


$1,000,000) capital, by 


the community where the 


company locates. Lynchburg is making an effort 


to secure it. 


Moore’s Water Tube Boiler Works, which were 
formerly located in the Hoen Building, are about 
to engage in the manufacture of these boilers in 
the large building No. 42 North Holliday Street 
They propose to equip their works with special 
machinery and tools adapted to their specialty. 
Baltimore Manufacturers’ Record, 


issued 


Stevens & Co., Chicopee Falls, Mass., have 


a small illustrated pocket catalogue and 
price list of their calipers, dividers, gauges, coun 
tersinks, &c., for machinists. 

known and extensively used. 


Their tools are well 

They offer to mail 
post paid on receipt of price any tool in the list. 
Catalogues will be sent free to any one upon appli- 
cation 


The new factory of Peter Gerlach & Co. is of the 


following dimensions: Main building, 100x52, three 


stories high ; blacksmith shop, 30x32, one story high 
The new shop is provided with an elevator and new 


and improved machinery to meet their increased 


demand for saws, ice tools, tight barrel stave, 
heading and barrel machinery.—C/eveland Trad 
Review, 

Articles of incorporation have been filed in 


Camden, N. J., by the Camden Iron Works, with a 
capital stock of $400,000, $800,000 of which is set 
down The old works of Jesse W, 
Starr have been purchased. 


as subscribed. 
The productions will 
be iron castings and machinery. They will employ 
over fifteen hundred hands, more than half of this 
number skilled Richard Wood, of 
Philadelphia, will be president of the company 


being men, 


Keuffel & Esser, 127 Fulton Street, New York, 


have issued a new and very complete 247-page cata 


logue of drawing materials. It is fully illustrated 


and embraces about everything required in a 
drawing room; also some mathematical instru 
ments They will send the book (cloth bound) 


post paid on receipt of 50 cents, ora sample book 
of for leaf of 
book is a fine specimen process print 


Ib cents 
of blue 


drawing paper One 


the 
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Machinists’ Supplies and Iron. 





New York, November 15, 1883. 
The supply business is easy, but cannot be char 
acterized as dull. P. C. Holmes & Co., Gardiner 
Me., have issued supplements to their catalogue of 
gear-wheel patterns, adapted to be pasted to stubs 
in their regular catalogue 


In American iron the transactions are small. We 
quote: No. 1 X Foundry, $20.50 to $21, with some 
choice brands $050 to $1.00 bigher; No. 2 X Foun 


dry, $19 to $19 50. 
In Scotch pig sales are slow and unsatisfactory, 


with a tendency of prices to favor buyers. We 
quote Coltness, $23; Glengarnock, $22: Gartsher 


rie, $23; Summerlee, $22.50; Eglington, $ 20.50—all 


at yard 


Antimony—H allett’s brand, S%e. to 9¢.; Cook 
sons, 10¢ 
Copper—Lake, 15c.; other brands tke. to 15¢c 


Lead is in slight demand at de 


Spelter— Refined, 8c. to 8% 4c., with but little ac 
tivity. 
Tin—Small demand, with a tendency to lower 





prices. We quote for jobbing lots—Banca, 2146c. : 
Straits and Malacca, 198¢c. to 19!,¢ 
xt, ste 
* WAN TED* 


‘ Situation and Help” Advertisements, 30. cents for 
jail seven, words (one line) each insertion Copy | 
should be sent to reach us not later than Thursday 
morning sor the ensuing week's issue 


a well-established machine 
Sunny South, Chattanooga, 


Partner wanted in 
business ddress, 
Tenn. 

Wanted—Employment by a young 
served his time at pattern making 
C,H. G., pattern maker, Bay City, Mich. 

A good jobbing machinist and draughtsman de 
sires a suitable situation. Address Frank, care 
AMER. MACHINIST. 

Wanted—To correspond with traveling men who 
have business with users of steam and machinery 
Men traveling in the Middle, Western, and South 
ern States preferred, Eagle Iron Works, Detroit, 
Mich. 

Wanted—A first-class mechanical and hydraulic 
engineer, as superintendent of a large manufactur 
ing establishment; must understand draughting 
and machinery. Address Gould’s Manufacturing 
Company, Seneca Falls. N. Y. 

An excellent draughtsman on locomotive work | 
wishes a change. Ama good mechanic and accus 
tomed to manage men. First-class references 
Address ‘* Locomotive,’’ care of Am. MACHINIST 
office, 96 Fulton Street, New York 

Wanted—A situation as foreman moulder, by a 
first-class, practical man ; thirty years’ experience 
in the busines ; accustomed to all classes of work 


man who has 
Address 


core-making, mixing, and melting of metals—con 
struction of pi itterns. References. Address J. K., | 


AMERICAN MACHINIST 

Wanted—A mechanical engineer and draughts 
man, who is thoroughly acquainted with the con 
struction of first-class automatic engines, and has 
had much experience with portable and traction 
engines, and accustomed to manage men, will be 
open for engagement by next New Year. Address 
D., 101 AMERICAN MACHINIST. 





Manufacturing property for sale, 30,000 feet floor 
space,competing point for four trunk lines railroads, 
switch from door. Write for terms and description 
B. W. Payne & Sons, Corning, N. Y. 

Wanted —A_ planer 24x24 inches by about 10 feet ; 
second hand; must be in good order. Please state 
lowest cash price,and where to be seey Address 
P. O. Box 1791, New York City. 

Wanted, machinery to build 


Parties having ma 
chine, blacksmith, and bolt shops combined, are 
desirous of more Work. Estimate s furnished for all 


kinds of work. Special prices to responsible parties 
Address B. B. B., Amer. Macuinist, New York. 





OUR ITsATEST CATALOGUE 


Of Scientific Text Books and Industrial Works 
(48 pages), including our editions of John Ruskin’s Works, 
will be mailed free to any one ordering it. 
JOHN WILEY & SONS, lb Astor Place, New York. 


HORACE THURSTON, 84 Clifford St , Providence, 2. 1. 


MANUFACTURER OF 


FINE TOOLS & SPECIAL MACHINERY. 


Jewelers’ Rolls and Flatiening Dies accurately ground 
and lapped. Index Drilling, Irregular-formed Cutters and 
Gauge Making, Bevel and Spur Gear Cutting, up to 6 dia. 
4 pitch Fluting Taps, Reamers, and Plungers. Having put 
in a line of Brown & Sharpe Mfg. Co.'s tools, Lam prepared 
to do work of a character not done in ordinary machine 
shops. 











Bradley’ § Cushioned H Hammer 
Stands to-day WITHOUT AN EQUAL. 
OVER 800 IN USE. 
BRADLEY & CO., Syracuse, N. Y. 


ESTABLISHED IN 1882. 


AM BHRICAN 


BRASS WORKING MACHINERY. 


12in. & 16 it. Monitors 
Valve Milling Mach’s 


Double Key 
Lathes, 
Speed Lathes 
Slide Rests 
Revolving 
Chucks for 
Glote Valvos, 
Two-Jawe 
Chucks, 

- Small Tools 

and 









Fixtures, 


WARNER & SWASEY, ar 0. 


WORKSHOP RECEIPTS. 


of Manufacturers, Mechanics and 
| Scientific Amateurs, First and Second Series, each 
containing about 450 pages, with illustrations 
PRICE $2.00 per volume. Descriptive circular and 
catalogue of books for mechanical engineers sent 
free 


E. & F. 


vig Pa Feed Water Heater & Purifier 


? snifactured by 


1. B. Davis & SON, 


HARTFORD, 
CONN. 


Ifas seamless drawn brass 
tubes. The U shape of the 
tube j;revents eir being 
affected by expansion 
contraction. 


This Heater has been in 
constant use Ten 
Years. 


None have ever required 
repairs. Gives the highest 
results attain: — by the use 
OF arn ae steal 

Iv ALSO THE ONLY 





. 
For the use 


N. SPON, 35 Murray St., N.Y. 





Or 


Is 
HEATER APPLICABLE TO 
CONDENSING ENGINES, fn- 
creasing the vacuum and 
imparting a high degree of 








heat to the Feed Water. 


L Deajamin Fey, 


AGEN 'T, 


No. 91 Liberty St, 


NEW YORK. 


WOOD WORKING MACHINERY 


FOR 
" Planing Mills, Pattern 
‘ Shops, 


Furniture and 
Chair Factories, Car 
and Agricultural 
Works, Carriage and 
Buggy Shops.and Gen 
eral Wood Workers, 
Manufactured By 


~ CORDESMAN 
& EGAN om) 


Nos. 201 to 221 West 
Front St... Cineinnati, 
Ohio, U. S. A. 


WILDE'S PATENT 
Expanding Mandrel 


is the most perfect novelty out. 
SIMPLE, INEXPENSIVE, ACCURATE. 




























COOKE & Co., 
22 CORTLANDT STREET,N. Y. 
Sales Agents and Dealers in General 
MACHINERY AND SUPPLIES. 


Write for circular and mention this paper, 





KNOWLES PATENT STEAM PUMPS. 


Machinery of 
pressure. 
Air Pumps 
specialty. Wi 
SEND IF 





THE STANDARD! 
THE BEST MADE PUMP! THE BEST PUMP MADE! 


Estimates furnished on application for Pumping 
any capacity, and to work against any 


and Condensers for Steam Engines 2 
ll save from 20 to 30 per cent. fuel. 
IR ILLUSTRATED CATALOGUE. 


Sddross KNOWLES STEAM PUMP WORKS 


93 Liberty St,, New York, and 44 Washington St,, Boston, Mass, 





1, 1883 


DECEMBER 


MACIIINIST 


dat The Deane btea Pulp C0. 


EOLYOKE, MASS. 
| 49 8. 7th St. | 226 & 228 Lake S 
PHILA. CHICAGO. 
MANUFACTURE 


Send for new 


Illustrated 


620 & 622 N. Main St 
ST. LOUIS. 


92 & 94 Liberty St. | 54 Oliver St. 
NEW YORE 





| BOSTON. 
Catalogue. 





INDEPENDENT 


a s,,, OAM PUMPING MCACRINERY 
CONDENSING APPARATUS Sqgeee =i 


A sPnctaLerr. For Every Possible Duty. 











UNION STONE COMPANY--BOSTON. MASS. 








Emery, Quart = Manufacturers of the 
Corundum, Union Emery Wheel 

Wooden Polishing Emery Wheel 
Wheels, Machinery & Tools 





Automatic Knife D 


Grinding Machines. 


a Specialty. 
Grinders’ and 
Polishers’ Supplies. 


CAMERON STEAM PUMP 


Is the Standard of Excellence 


AT HOME AND ABROAD. 
THE A. 8S. CAMERON 


Steam Pump Works, 
Foot of East 23d St., New York, 





for Dressing or Trueing 


Emery Wheels. 


The Diamond Tool, 
Catalogue on application. 


THE 











Gives more power for the same size, 
also better average results from full 
to one-half gate than any other water 
wheel ever made. _ It is moderate in 
cost, compact in form, and not liable 


to get out of order. 
BUILT BY— 


THE HOLYOKE MACHINE CO. 


SHOPS AT 


Holyoke and Worcester, Mass. 









Send for Catalocue, Circulars and Price List 


to either ofthe above places. 


The Star beng bo. 





Factory : Providence, R. 


Offices: 
BOSTON, MASS., 
220 FRANKLIN STREET, 
CHICAGO, ILL., 
228 LAKE STREET. 








24 & 26 West St., Cleveland, 0. 


(0, 101 Chambers St, New York. 
| | @ Mail Building, Toronto, Canada. 





. Hoffman Fabtiaiar 


Eu- 
No 







Locomotive 
Cup made 
water column to freeze. Lock the feed 

and it runs itself. Address, 


O. A. JENKS & CO., [ERICKSAVER 
BINGHAMTON, BROOME CO., 


P. O. Box 287, Now YORK, -Proprie SY MACHINE WORKS « PA 


4 BETTS MACHINE CO., 


hia WILMINGTON, DEL. 


BUILDERS OF 


HEAVY 


: = = = aaiit Machine Tools 


FOR 


y lor Stationary and 
gines. The simplest 


|: Bf LANDERS ‘DHlk ADELP PHIA 


Send for, 
(ae ogue UY 














Horizontal Boring 
and Drilling Machine @ 





SS 


RAILWAY AND 
MACHINE SHOPS, 

















DecEMBER 1, 1883 | AMERICAN 


NICHOLSON FILE Go., 


OLE MANUFACTURERS OF 


FILES anp RASPS 


HAVING THE INCREMENT CUT. 
Also, FILERS’ TOOLS AND SPECIALTIES. 


‘*Kicholson File Co’ s” Files and Rasps, “Double Ender” Saw Files, *‘ Slim” Saw Files, 
‘‘Bacer”’ Horse Rasps, Handled Rifflers, Machinists’ Scrapers, File Brushes, File Cards, 
Surface File Holders, Vise File Holders, Stub Files and Holders, Improved Butchers’ Steels 


Manufactory and Offices at | ee eee R. Be- U. 2 A 


TESTIMONIAL ON THE MERITS OF THE 


ta TABOR INDICATOR. 
st 


Smin 
ARMINGTON & SIMS ENGINE CO 
August 24th, 1883, 























ProvipENnce, R. T., 


CO.; 


Jt THe Asucrorr Mra. 
111 Liberty Street, New York 


Gentlemen:—Y our letter received. 
Tabor Indicator has been satisfactory. 
your first indicators to test our 12x12 engine, running 350 
revolutions per minute. ‘This was the first engine we ‘built 
for Mr. Edison, it was sent to the Paris Electrical Exhibition 
with his large dynamo; we have built 135 engines for him 
since,we used every indicatorin the market at ‘that time, and 
all ee ee ea satisfactory card at 350 revolutions, 
except the Tabor. To this instrument is our success ina 
measure due. We now have three Tabor indicators and you 
have our order for one pair to be sent to England 

Respectfully yours, 


MILLING MACHINES. 


THE “MONITOR.” 





Our experience with the 
We ordered one of 


SIMS, Supt. 








Universal, Manufacturin: 
and Special. 


C. E. LIPE, Syracusr.N.Y. 
FRIEDMANN’S 


Patent Ejectors, 


OR 


WATER ELEVATORS, 


For Conveying Water and Liquids. 


Pat, Oilers & Lubricators, &, 
NATHAN & DREYFUS, 


Patentees and Manufacturers, 


92 and 94 Liberty Street, 
NEW YORK. 


Send for Illustrated Catalogue. 








A NEW LIFTING t NON-LIPTING. INVECTOR 


BEST BOILER FEEDERS IN THE 
WORLD. 





“The Ouly Perfect” 
BUFFALG 
PORTABLE 


Pratt Return Steam Trap 


THE PRATT & CADY CO., 


MANUFACTURERS. 
This trap auto 

matically drains ths 

water of condensa- 






tion from heating FORGES 
coils, steam radia Ae 
tors, drying ma The_Lightest, 
chines, boiling pans, StronBest, most 
and wherever con durable, easiest 
densation occurs in working, and in 
steam pipes under every Way 
pressure (whether ; i 
above or below the THE BEST 


DISCHARCE boilers which sup- 
ply the steam), re- 
aturning the same 
. 3 direct to boiler. MADE. 

Buflalo rorge Cé., 


Buffalo, N.Y. 


only trap that maintains its full capacity when pressure is reduced 


‘OMees & ) SIGOURNEY ST., HARTFORD, CONN. 
Warerooms: § A. ALLER, 109 LIBERTY ST.,N. ¥ 








THE 


M. T, Davidson Improved Steam Pump, 


MANUFACTURED BY 


DAVIDSON STEAM PUMP CO. 


OFFICE AND WORKS: 


41 to 47 Keap Street, Brooklyn, N. Y. 


Philadelphia Agent : 
KELLY, 51 

















Warranted the 
BEST PUMP iaade 
for all situations. 








DANIEL 


IMPROVED HOISTING ENGINES 


Manufactured by the 
LIDGERWOOD MF’°’G CoO. 
Offices and Salesrooms: 96 Liberty Street, New York. 


c. S. WORMER & SONS, Agents; 
Chicago, St. Louis, Detroit. 

Specially adapted for Railroad and Contractors’ 
uses, Pile-driv- 
ing, Bridge and 
Dock Building, 
Excavating, &c. 
Single ordouble 
cylinders with 
single or double 
5 improved fric- 
tion drums 
with or without 
Boilers. 


ALL SIZES, 


North Seventh Street. 













Portable Forge | 


By Samuel Hatch & Co. 


| 


MACTIINIST 11 


SCHUTTE & GOEHRING, Manufacturers. 


EXHAUST-STEAM-INDUCTION 
Always Reliable. Send for Circular. 


Will lift water without any pump. Operates equally well when supply flows to condenser from one foot 
fallor wore. Requires no hot well, no elevated tail pipe, or tank. The most satisfactory re suite obtained, 


OFFICES AND WAREROOMS: 
12th & Thompson Sts. Phila, | A. Aller, 109 Liberty St. N.Y. | Jarvis Eng. Co., 7 Oliver St. Boston. 














Cc. W. LE COUNT, South Norwalk, Conn, 
This dogis very heavy, | raed 
« 1 « 10 8 
Getty yen ER Fm 
Ae Sis @ 
3 8 ¢ 70 && = 4 
4 34 A - 70 od 5 
7..1 1-8 9 83 =~ 
- : 4 ee sn 35 7 oe TOOLS for Machinists, Amateurs, Jewellers, Model 
an yen "pio 28 4 o Makers, Blacksmiths, Oarpente rs, Coachmakers, ete, 
‘ana 304 1% Fe 3 Send 20 cts. ~ new Metal Worker's a 300 Pages. 
‘13..9 1-40 a4 - 4 Wood Worker's Cat« ENP 
$18..9 14° . 1.00 ag py |OC TALLMAN & McFADDE Philadelphia, Va 
*14..2 1-2 ¢ 1.0 24 & SS 
“ig 3194800 Bee ae 
Cree “ 2.30 ae x mn Th B ath St J k 
cites te Bs FS The Baragwanath Steam Jacket 
vase" ts 8 Eat Reed Water Heater & Purifier 
21..6 6.00 38 rm | 
No 1 38in $ .50 , Small set of 8 dogs Bo B rm . F 
 capeste 60 | from 3-8 to2ins., $7.30, “<5 2 = Manufactured by the 
i, 70 No l4 2 1L-2in...§1.60 £8 S 
elias cc we | nates go se eS | 
tec 3-4 i138 | Seto Df 2 iy 4 rhe ( 0} ly Of f 
“d 12..2 140 i lho pe Dagan oe se ) 
CHICACO, ILL 
Ross Fluid Pressure Reducer, oe he 
’ N ¢ 
; Best Feed Water Heater 
Steam, Water, IN THE WORLD 
= Air and Gas. Delivers Feed) Water several 


degrees above Boiling Point. 


Reduces Back Pressure on Bugine 


Prevents and Removes Scale 
and incrustation from Boilers 


SAVES FUEL. 


Incroasos tho Steaming Capacity of 
Boilers, and saves Boilor Sopairs, 


Automatically re- 
duces the pressure £ 
in pipes to any de- 
sired extent. 


ROSS 
VALVE 
co. 


652 RIVER ST. 
TROY. N.Y. 


TT. NEW’S ~PREP ARED 


THE HOLLAND LUBRICATOR, VISIBLE DROP, 

Oo Fi N CG. sere ees 
1. Aperfectineurance 
, against the cutting of 





New York Office & 
&_, 1 LIBERTY STREET, ROOM 4. 
















- (=, @ Valve seats, Cylinder 
For steep or flat roofs. Applied by ordinary workme; 4 ‘ aoe Sorereet Valves 


at one-third the cost of tin. Circulars and samples free 
Agents Wanted. T. NEW, 38 John Street, New York 


2 Itwillpay for iteelf 
in 6 months in saving 
of oil, coal, and packing 

§ It willinsure more 














>; Oe mpi ting 
S fo) bh - ~ 7 tha os to LE, rakes er “minute, 
— ° ius Increasing the power o he engine anufactured by 
bond ss =< Ze HOLLAND & THOMPSON, 217 River St., Troy, N. ¥ 
cc os & 
bad 7 cS 4, 
q ee 
= ed 
Spgs 
eS .,. ‘aI 
co 5 . 
os bh 
zo & 
Ooo “ z sume ROPE PACKING, 
-—_on ASBESTOS WICK PACKING; 
ae ASBESTOS FLAT PACKING, 
(7) - © ASBESTOS SHEATHINGS, 
C—} - ASBESTOS GASKETS, 
ca ea | ASBESTOS BUILDING FELT, 


Made of strictly pure Asbestos. 


W. JOHNS MFG CO., 


7 MAIDEN LANE, NEW YORK, 


“2 Manufacturers of H. W. Johns’ Genuine 





Fox, Turret and Speed Lathes H. 


—AND— 






ASBESTOS LIQUID PAINTS, ROOF 
Swivel Head Engine Lathes, PAINTS, ROOFING, STEAM PIPE AND 
BOILE COVERINGS, FIREPROOF 


(18 and 26in. from new patterns.) 
GEORGE GAGE, WATERFORD, N. Y. 


PATENT 


Sizes made : 
from % to 314 inches, | 3d 
advancing by sixteen 


LE 
COATINGS, CEMENTS, oo TC. 
Descriptive price lists and samples free. 





Superior to any shafting in market for the following reasons, viz. : 
Ist.—It is perfectly straight and round. 
sired pi 


2d. —It can be rolled accurately to any de Luge 


It has the beautiful blue finish of Russia Sheet Iron, rendering it 
less liable to rust or tarnish than shafting of the ordinary finish, 
with references and other 


“HOT ith.—It will NOT SPRING or WARP IN KEY SEATING like 
information 


wen of the other manufactured shafting sold in the mar 
urnished on application to 


AKRON IRON co.. POLISHED “ss:sissiuwti’s 


‘LINE AND COUNTER SHA FTING 
MAGNETIC OXIDE OF IRON 
AKRON, O. 


f« phy oe ya superior _journs il 
or be ‘aring surfa ic 
Sole Manufacturers, 
Or K, P. BULLARD, 14 Dey St., New York, 


Price lists, 


6th. 


som agent. OUAF TING, 


It is made of superior stock, 


General |: 


Almond Drill Chuck, 


Py, Sold at all Machinists’ || 
at Supply Stores. 


T.R. ALMOND, || WORTHINGTON 
84 Pearl St., Brooklyn, N.Y 
PUMPING ENGINES 


AND 


STEAM PUMPS. 
Henry R. WoRTHINGTON, 


New York, 


St, Louis, 
















Office, No. 9 Street, 


BOSTON, MASS. 


LARGE SALE OF MACHINERY, ENGINE, 
SMALL TOOLS, BENCHES, &c., &c., 


On Thursday, Noy. 15th, at 10 o’clock, A, M., at 
Store No. 174 Oliver Street, Boston, a large stock 
of Machinery, consisting in part, of 32 Lathes, 7 
Planers, 10 Drilling Machines, 3 Pulley Machines, 
4 Milling Machines, 4 Emery Wheel Machines, 1 
Gear Cutting Machine, 1 Bolt Cutting Machine, and 
a large lot of small tools. 


SAMUEL HATCH & OO, 


Congress 


PUMP, 


Chicago, 
boston, 30) First St,, 


San Francisco, 

















AMERICAN 


THE HANCOCK INSPIRATOR 


The Standard for Stationary, Marine, Locomotive 


AND ALL CLASSES OF BOILERS. 
Over 45,000 in Use. 


Adopted by the Largest Mills and Manufactories,. 

















Send for Circulars to 


THE HANCOCK INSPIRATOR CO. 


2 ee 
24 BREACH STREET, BOSTON. 


GOKRHRING, Manufacturers, 


KORTING DOUBLE TUBE 
INJECTOR, 


va cue LEADING BOILER FEEDER. 


Slow OPERATED BY ONE HANDLE. 
os Will Lift Hot Water through Hot Suction Pipe. Guaranteed to Work under all conditions, 
OFFICES AND WAREROOMS: 


and Thompson Streets, Philadel hia. | A. ALLER, 109 Liberty St.. New York. 
KvIS .: NGINE ERING CO., 7 Olive 7k. Boston. | GEORGE A. SMITH, 1419 Main St., Richmond, Va. 
IND ENGINEERING CO., 709 Market St. St. Louis. | H. P. GREGORY & € O., 2 California St. , San Fran’ co, 
- KENNEDY, 438 Blake St., Denver, Col. PHILIP BUCHNER, 325 Robert St., St. Paul, Minn. 
1026 Fenwick St., Augusta. Ga. 












SCHUTTE & 


SEND FOR 


CIRCULAR. 
12t 
JAI 
rm 
C. 


- LOMBARD & CO., 





VOLNEY W. MASON & CO. 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE, P. I. 


IMPROVED ay PLANER 


Planes i6 inches 
high and wide, and 
has 12 inch stroke. 

It has power, 
cross and angular 
down feed as shown 
in cut, or cross feed 
only, if desired. 

Also, quick return 
motion and screw 
running whole, 
length under bed. 

It is self-oiling io 
its ways. 


R. A. BELDEN 


CLEM & MORSE 


7) LGVATORS | = 


Hydraulic, Steam, Belt, 
and Hand Power, 


With most approved Safety 
Devices such as 





AUTOMATIC HATCH DOORS, 
PNEUMATIC SAFETY CLUTCH, &, 


ALBRO-HINDLEY 
SCREW CEARINC. 


















& CO. Fy, All & 413 CHERRY ST,, Phila. 
4 Branch Office, 108 Liberty St. N. Y. 
Danbury, Conz. - ORICINAL 





Steam Gauge Co. 


Bus. Estab. in 1851 
Incorporated in 1854 


IMACHINERY 


For Reducing and Pointing Wire, 


Especially adapted to pointing wire rods and 
wire for drawing. 


For machines or information, address the 
manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. | 
A BOLT HEAD 








—AND- 


N U T M L L E R. x Sole Manutacturers of the 
| 


Of Original Design, for $150. IMPROVED Cr 
SEND FOR CIRCULAR, THOMPSON 


Dwight Slate, INDICATOR 


PLANIMETER AND PANTOGRAPH. 









HARTFORD, CONN. 36 Chardon Street, Boston, Mass. 
s ae aie Send for New Illustrated Price List and name this pape 
ROBERT KENT, JI, 8 5. €. BLAISDELL, Pres 
45 to 49 Jay St., cM | E. BURT PHILLIPS. Treas. H. K. MOORE, sup't. 
BROOKLYN, N. Y¥. 





Manufacturer of 


STEAM HAMMERS, 


Punching, Shearing and 
Riveting Machines, 


ALSO, 


PLATE BENDING ROLLS 


“THE SWEETLAND 


CHUCK” 
Is, 


IB) wioerenoen 


4 
— 1 
qe a mune aera 


Sweet LAND & Co. Mewilage N. Conn. 





ALIonawis™ 





This cut represents a combination Hand and Power Planer 
for small work. It is made from new designs, and is as well 
propo riioned as our larger tools, and is built. first-class in every 
particular. The machine is run by two belts running at a high 
rate of speed, and is a very powerful tool, Has automatic hor- 
izontal feed, and head is graduated and will plane at any angle. 
The table is gibbed to bed to prevent lifting on a cut. Holes 
in table drilled and reamed. Every machine is furnished with 
a graduated vise and a pair of index centers. Racks and gears 
are cut; sliding surfaces scraped; feed screws of steel and | 
square threads; nuts, screws and wrenches are case-hard- 
ened. Weight of mac hine, 500 Ibs. 





THE HENDEY MACHINE co, "1" 


MAC IH INIST [DecemBer 1, 1883 


THE HARRISON SAFETY BOILER, 


For All Steam Purposes, 


a= THE BEST. 


Unequalled for SAFETY, DURABILITY, and the 


‘ : hy ECONOMICAL GENERATION OF DRY STEAM. 
1 Sng Address, 


HARRISON SAFETY BOILER WORKS, 


Germantown June. Philada., Pa. 





a. 1 Pam Puace, New York. 


CLUTCH PULLEYS 


FRICTION AND CUT-OFF COUPLINGS, 


JAS. HUNTER & SON, North Adams. Mass. 
AOR Saeee SHAPING MACHINES. 


BEECHER & PECK, NEW HAVEN CONN 6 in. and 8 in. Hand and Power, 
SEND FOR CIRCULAR, 
BOYNTON & PLUMMER, Wercester, Mass. 


» SHEPARD’S CELEBRATED 
a $60 Screw Cutting Foot Lathe. 


Foot and Power Latbes, Drill Presses, 
Scrolls, Saw Attachments, Cc hucks, 
Mandrels, Twist Drills, Dogs, Calipers 

Send for catalogue of outfits for am- 
m™ ateursorartisans. Address, 


H. L. SHEPARD & CO., 


moth 341 & 343 WEST FRONT STREET, 
CINCINNATI OHIO 


CUTTING. OFF MACHINES. 


4% in. and 2% in. 


CENTERING MACHINES, 


4% in, and 2 in, 
WARREN HASKELL & CO.. Boston, Mass. 


YALE CLOCK €0., 


NEW HAVEN, CT. 
ance facilities for mak- 
ing INVENTORS’ MODELS, 

ECTRICAL APPARATUS 
and other mechaniam requir- 
ing J BRASS WHEEL GEAR: 

G. Estimates for manu- 
oh, g same on .argescale 
furnished on application. 


THE 


GARDNER 


COMPENSATION 


> GOVERNOR 


OVER 27,000 IN USE. 


Unequaled for Accuracy, Safety, 
Convenience, Durability, Work- 
manship, and Design. Address, 


The Gardner Governor Co., 
QUINCY, ILL. 


NEW YORE AGENTS, JAMES BEGGS & C0.. No. 9 DEY ST. 


Horton Chucks 


» UNLESS OUR TRADE MARK 


“The Horton Lathe Chusk, 


Is Stamped Plainly gz on their Face. 


Send for Illustrated aay, Catalogue. 











PERCKS P&T ROP PRESS. 


-~-BEECHER & PECK, 


CONN. 














FILAMIIERS. 
We make over 100 sizes of Punches and 8beare 
Double and Single, va z from 500 to 36, a ound 
{on weight, and adapted for every variety 0 wor! 
The Double machines are equal to two Single one: 
4s each side is worked independently. Also 
ADJUSTABLE HELVE 
CUSHIONED HAMMERS 
Of all sizes, unequalled for efficiency and durability 


The Long & Allstatter Co., 


HAMILTON, OHIO. 

















F.E. REED, 


Worcester, Mace- 








E sine Lathes, Hand rm 
SLIDE RESTS and PLANER CENTERS. 


They 
are not 











New Haven Manf’g Co. 
NEW HAVEN, CONN. 


° ee SON CO. 
IRON-WORKING MACHINERY. Pn 4 Sear Locks, Ct., U. S. A. 


CHIGOPES,pDRILLS 
METAL GHW O08, 











NO BACKWARD ‘MOTION: TO DULL THE TOOLS. 


For Sale by the Principal Hardware Dealers. 
J.H. HOAGUE & CO., Man’f’r, CHICOPEE, MASS. 
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IAL IN 


ADT 


NEW BEDFORD, 


MORSE TWIST DRILL & MACHINE COMPANY “"nass 


Sole Manufacturers of Morse Patent Straight-Lip increase Twist Drill. 


SOLID AND SHELL REAMERS, BEACH'S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drills for Coes, Worcester, Hunter and other Hand Drill Presses. Drill Grinding Machines, Center and 
Adjustable Drill Chucks, Taper Reamers, Milling Cutters, and Special Tools to order. 

All Tools Exact to Whitworth 
Geo. R. STETSON, Sup’t. 


IMPROVED RADIAL DRILL 


MANUFACTURED BY 


HILLES & JONES, 


WILMINCTON, DEL- 


THE MOST CONVENIENT DRILL 
FOR ALL KINDS OF WORK. 


The radiating-arm traverses freely in all directions, 
carrying drill, spindle and gearing backward and for- 
ward by rac k’and pinion and hand wheels. The arm 

can be placed in any position, radiating from column 
as a cunter, enabling a large number of holes to be 
drilled in succession on the same surface without 
moving the work. Each machine is double back- 
geared, with automatic feed motion. Extension base plate is planed off true 2 and slotted. 


Standard Gauges. 
EDWARD S. TABER, 





Pres’t and Treas. 








‘Four sizes, 





“a, ak: ee 


py Net Radial Drill C0. 


— MAKE — 


RADIAL 
DRILLING 


MACHINES 
THEIR EXCLUSIVE SPECIALTY. 


CORNER of 8th and SYCAMORE STS 


A.M. POWELL®CO,, RRS UR 


Bridgeport, Conn. 
MANUFACTURERS OF 
' 
ine, 
Y 


Lian Working Mae 


FORBES’ 
ENGINE LATHES 


PATENT 
Die Stocks, 
For threading 
16 inch to 80 inch Swing. and cutting off 
PLANERS pipe without 

To Plane 22 to 82 inches Square. 

Chucking Lathes, Pulley Lathes, &c, 

ee" Write for Prices and Descriptive Circular 
















mu 
“a 


ay 
a 


fs 





i 


( 
i 
‘ i 








the aid of vise. 
Only one 
man re- 
quired to 
thread 6 
in, pipe. 


FRICTION (LUTCH PULLEYS, 
Hoisting Engines and Hoisting Machinery, 


D. FRISBIE & CO. 
481 No. 5th St., Philadelphia, Pa 














Wardwell’s Patent Saw 
Bench, Band Saws, Rotary and 
Stationary Bed Planers, and 
Buzz Planers, Dowel Mac hines, 
moth Lathes,Gauge Lathes. 
Also, a large stock of Second- 
hand Machinery, consisting of 
Machinists’ Tools, Woodworking 
Machinery, and Engines and 
Boilers. Send for Mlusirated 
Catalogue with stamp, 


ROLLSTONE MACHINE CO., 
45 WATER STREET, FITCHBURG, MASS. 


NATIONALFee 
t= HEATER 


THE CHEAPEST, BEST 
And most Effective Heater 
In the Market. 

It consists of a coil of seamless 
drawn brass tube contained in an 
) iron shell. The feed water for the 

boiler passing through the brass 
} coil is heated up to 212 degrees 
Fahrenheit, by the exhaust steam 
from the engine, which passes 
through the sheil. 
he ircular and Price List sent 





wae 




























EXHAUST PIPE 


x. 4 Specipat™ se 
H.B. SMITH MACH.CO.s 


925. MARKET ST. 
Pee PHILADELPHIA. 


Whole Outfits Furnished. 


a " 
7 Working 
' MACHINERY. 






on application. 


National Pipe Bending Co 


New Haven, Conn. 
SWIFI’S AUTOMATIC 


LUBRICATOR 


FOR STEAM ENGINES. 


POSITIVE FEED 
FLASH ‘‘ SIGHT.” 
NO EXTERNAL OR INTERNAL PIPES 
NO CLASS TUBES, 
OR LOOSE JOINTS. 
ALLEN W. SWIFT, 
Elmira, N. Y 





| CXMAUST PIPE 


Spur and Bevel 





Pulley Castings, &, 
Special Inducements 
to the Trade. 
List mailed on application. 


POOLE & HUNT, ; 


BALTIMORE, MD, 


’ 





MACHINE MOULDED 


GEARS 


€ 
e 


THINIST 15 


D. SAUNDERS SON 


Steam and Gas Fitters’ Hand Tools, . 2 
Send for Circular. Tapping Machines, 


THE PATENT WHEEL PIPE-CUTTER shown in the cut combines 
simplicity with strength and lightness. Easily adapted to various sizes of pipe. RolJing 
instead of sliding motion. No loose parts to become detached and mislaid. ¢ All wearing 
surfaces are of tool steel, hardened. Less friction of parts than any other pipe-cutter made. 


Superior 10, 12 & 16 in. 


Speed Lathes 


Built by 
FAY & SCOTT, Dexter, Me. 
Send for Description. 


N_A( 


Yonkers, N.Y. 


Manufacturers of 
Pipe Cutting, 


THREADING 















One! £2 YON L¥d 
SNOS ,SUIORNVS 


°. 





THE NEW PULSOMETER, 

The cheapest, strot gest. nost simple, compact, 
durable, effective and economical Steam Pumpin 
the market, for raising liquids = rand upto 10) 
feet No Machinery, No Oil, No Special Care 
Can be worked suspended by a « chain. Will pass 
grit, mud, sand, pulp, etc., without injury to 
itsparts Needsonly a steam pipe from boil 

er to runit Price, 600 gallons per hour, $50; 
> 1, 200 do 475; 3,600 do. $100; 6, 000 do. $150; 












1,000 do. $17 
1000 do. #400; 60,000 de 20, : 

Write for illustrated deseri ‘iptive book with 
testimonials Mailed free Yulsometer 


Steam Pamp Co., & John St., New York 





lt 
45, 





te 









Telegraph and Electrical 
SUPPLIES 





20 INCH SWING 


Me ie or Inventors’ agg baeperi 
t ( : ‘ t ss st gs. Sens 
Cate “p wodink. rE. {JONES & RRo. c ‘daeinennts, ©. ENGINE LATHES. 


It is important to us that you ment this 


SPECIAL NOTICE. 


A POCKET MANUAL FOR ENGINEERS. 
Edited by Joun W. Hitt, M. E. 


Edition 10,000. Printed from electrotype plates on 
white No. 1 book paper, one half stiff morocco cov- 
ers, one half cloth with cardinal ed; ges, will be dis- 
tributed, postage prepaid, on receipt of $1.25 each 

A Pocket Manual of useful information for me- 
chanical engineers, steam users and mechanics, 
containing 224 pages (set in nonpareil type) of care- 
fully selected data, formulas and experimental in- 

vestigations from the latest and most approved 
sources, 

Published by Wiiu1am A. Harris, builder of Har- 
ris-Corliss Steam Engines, Providence, R. I., to 
whom all subscriptions for ‘copies should be sent. 


THE DUPLEX INJECTOR, 


THE BEST BOILER 
FEEDER KNOWN. 


Not liable to get out of 
order, Will lift water 25 
feet. Always. delivers 
water fot to the boiler 
Willstart when itis hot. ! 
® Will feed water through 


paper 


F.C. & A. E. ROWLAND, 
New Haven, Conn. 


The Craig Double 
Sight Feed Lubricator Co. 


LAWRENCE, MASS. 
MANUFACTURERS OF THE 


Crale Double Sielt 
Feed! Lune 


Tho Cheapest, Simplest and 
Most Complete Lubricator 
on the Market. 


Shows the oil going up and 
the water coming down. 














Send for Circular and Prices 





a heater. Manufactured | A.F. CUSHMAN AU Since: Yaheilialiak tur 
and for sale by MANUF ACTURER 06 Combination Untversal Geared 
2 7 a and Lever 3rass Finishers’ 2- 

JAMES JENKS, Taw, from @ In, Yo 9 An Chucka 

for ¢ a of athes, Screw 

Detroit, Mich. | Mach 1 Amateur Lathes, 


Centering and Drill Chucks. 
SEND FOR CATALOGUE, 








HARTFORD .CONN.U.S.A. 


THE ALLIGATOR WRENCH, 


Teeth cut diagonally. Grips Round 
Iron or Pipe. 


JEWEL 
FLUE HOLE 
CUTTERS. 


With Renewable Cut- 
= ters. Kept sharp by 
grinding on end. 


MYERS MFC. ay CHICAGO, ILL. 





Patented 
se 31, 1876, 








oes a” EC a ee! 
we AGH EEE we EC ey 


Of light and medium weight made complete for use. 
fachiucs invented and designed and made to work in any 
practi al purpose. 


C. WING, Pattern Maker, Greenfield, Mass. 





AMERICAN SAW CO., 


Trenton, N. J. 








S. ASHTON HAND, 


THE Toughkenamon, Chester Oo. Pa, 


MACK ENIIE CUPOLA MAKER OF FIRST-CLASS 
simnéwre, co, ENGINE LATHES 


SMITH & SAYRE MFG. €O., 
Is now in position to put on the market 


245 Broadway, 
14” ENCINE LATHES OF NEW DESICN 


NEW YORK 2 
guaranteed to be equal in material, design and 
workmanship to the best ever offered. 


(MOREA STER MACHINE SCREW co. 


Differs from all others in having 
a continuous tuyere. 
fuel at 
pk te diffusion of air, 
temperature throughout the fur 
nace, Melts 10 to 15 tons an hour 
with blast pressure required to 
melt 2or3 tons in an ordinary 
. cupola. 
g fuel and quality of casting. 
for prices of Cupolas and Blowers, 





Blast enters 
all points, causing com 


and uniform 


in time, 





AAAS SARA AAAS ae 
mM LIBERTY S? NEW YORK 
ANUFACTURERS OF 


STAN DARD MACHINE SCREWS. 


DEAN BROS’ 
STEAM PUMP WORKS, 


INDIANAPOLIS, IND. 


Boiler Feeders, Fire Pumps, 


Gains largely 
Send 

































Vertical Pumps, Air Pumps 
.& Condensers, Water Works 
Hf Pumps. 
EWRITK FOR CATALOGUE & 
wt Men MT) PRICES. 
THE 
G lI ile 
alloway Boiler, 


Safety—Economy in Fuel—Low Cost of Maintenance— 


Dry Steam without Superbeating. 


saad TI, wa Correspondence solicited. Address, 
een Lo cemoor Iron Co., Wilmington, Del. 
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AMERICAN 


WILLIAM SELLERS &« CO., 


PETIA DEL PHIA, PA. 





NEW YORK OFFICE, No 


Machine Shop and Railway 


EQUIPMENTS. 


Shafts, Couplings, Hangers, Pulleys, Mill Gearing, ete.. 
Lathes, Planers, Drills, Shapers, Bolt Cutters, 


Rail- 
way Turntables and Pivot Bridges, Gifford 
Injectors, Seller’s Improvements. New 
Patterns. Simple, Effective. 
| 


79 LIBERTY S‘1REET. | 





GHOUSE 


\ 


fae WESTIN 





30 to 300 Horse Power. 
Send for Illustrated Circular and Reference List. 
STATE THE HORSE POWER REQUIRED, AND 
ASK OUR PRICES! 


Especially adapted to Direct Connection to Shafting | 
and Machinery. | 


THE WESTINGHOUSE MACHINE ‘CO.,_ 
PITTSBURGH, PA. 


Address, if more ( 94 Liberty St., New York. 
convenient, our 14 South Canal St., CHICAGO, 


Branch Othces: / 401 Elm St., DaLLas, TEXAS. 


“OTTO” GAS 


OVER 


BEVEL GEARS, 


Cut Theoretically Correct, ~ 
For particulars and estimates apply to 
BREHMER BROS. 
Machinists, 

440 N. 12th Street, Philadelphia, Pa, 









10,000 





we Manufactured by 
SCHLEICHER, SCHUMM & CO., 
33d and Wainut Streets, Philadelphia. 


MACHINIST 


PORTER-ALLEN HI 





p ae 


za\ 


FOUR PORTER-ALLEN ENGINES have been 


430 Washington Avenue, 






| December 1, 1883 


GH SPEED ENGINE. 


The Southwark Foundry and Machine Co. Sole Manufacturers, 
Philadelphia. 








The cuts show the BALANCED-SLIDE VALVES used in the Porter-Allen Engine. The provisions 
for taking up wear enable the Valves to be kept perfectly steam-tight. These and the other features 
connected with the Engine will be found fully explained in a handsomely illustrated new work on High 
Speed Engines recently issued by us for FREE DISTRIBUTION among engineers and manufacturers. 
excited such an interest among scientific men and engineers as to Call for another edition. 


't has 


working constantly (part of the time day and right), 


for 17 years, at Colt’s Armory, and are now pronounced as good as new. 





ARMSTRONC’S 
IMPROVED ADJUSTABLE STOCK AND DIES 








Tapped to Standard Gauges. Adjustable to all 
variations in the size of fittings. Can be resharpenéd 
without drawing the temper by simply grinding them. 
Possessing practical advantages appreciated by all 
mechanics, Circulars sent free on application. 


Manufactured by F. ARMSTRONG, Bridgeport. Conn. 





CURTIS 


Pressure Repulator 


For Steam, Water and Air, 
MANUFACTURED BY 
Curtis Regulator Co. 
51 BEVERLY ST., 


Boston, - - Mass. 


GENERAL AGENCIES: 


109 Liberty St., New York. 
925 Market St., Phila., Pa, 
80 Market St., Chicago, Ill. 
Cor. Holliday and Saratoge 
Streets, Balgimore. 


{JNION BRASS MES. (- 
sae: eee emEsey am 
103 E. OHIO ST., CHICACO, ILL. 


Manufacturers of 


ORME’S PATENT. 
LOCOMOTIVE 
MARINE 
RELIEF 
LOCK-UP 
SAFETY VALVES. 


+ These Valves have been approveG 














‘ 


U.S. Government, 


N. Y. Office, 115 Broadway. 
Boring and Turning 
MILLS, 


48 and 72 inch swing. 


Upright Drills 


ALL 












H. BICKFORD, 
Cincin’ti, 


Ohio. 


FOR LAGGING STEAM ENGINE 


CYLINDERS 


Use Fireproof and Indestructible 
MINERAL WoOonz. 
Sample and Circular free by mail. 

U.S. MINERAL WOOL CO., 22 Cortlandt St., N.Y. 


UPRIGHT DRILL PRESS $'75°2 


KEY SEATING MACHINE $55% ' 
SEND FOR CATALOGUE st 


‘Ww: P. DAY 


NORTH BLOOMFIELD, 
* ONT. CO. N.Y; 



















———— 








TEAM PUMPS, 
Friction Hoisting Engines, Vacuum Pumps 
and Condensers, General Machinery, Steam En- 


AIR COMPRESSORS. 


gines. Capacity to bore cylinders 110 in. diameter 
and turn F'ly Wheels of 24 feet. 


The Norwalk Iron Works Co., 
SOUTH NORWALK CONN. 


The Pusey & Jones Co., 


@_ WILMINGTON, Del. 


BUILDERS OF 












~~ ath 


STEAM ENGINES, 


Boilers, Tanks, Machinery for Rolling Mills, 
Punches, Shears, Riveters, Angle Iron Cutters, 
Cranes, and heavy Iron Work generally. 


V Rs 





DREDCES. 
guaranteed to excavate 50 per cent. more material 
from hard bottom than any other machine. 
EXCAVATOR. 
has a capacity of 6 cubie yards per minute in gravel. 
Very efficient and durable in 
the hardest hard-pan 
Derrick lifts 8 tons. 






Boom Dredge. 





OSGOOD & MACNAUGHTON, 


THE LOWE PATENT 


Feed Water Heater & Purifier, 


FOR 





Heating and Purify- 
ing Water for 
Steam Boilers, 

Patented July 12, 1877. 

HAS STRAIGHT 
TUBES. 

SIMPLICITY, 

RELIABILITY 


AND 


EFFIOIENOY, 
At Less Cost 


Than any other. 


Write for prices and 
further information to 


| 





SPARR-ARRESTING THRASHING ENGINE 


ay has cut 10,000 feet pine lumber in ten hours. 
Will burn wood six feet long, coal, straw, and corn stalks. 
% 


Send for Price List and Catalogue, “c. c.’ 


Box 1230. B. W. PAYNE & SONS, Corning. N. ¥ 


Eureka Band Saw 


We build three sizes at prices 
lower than an equally good Band 
Saw can be had elsewhere. For 
further information inquire of 


FRANK & CO., 


176 Terrace Street, 
BUFFALO, N. V. 


G DEVICE. 











TRUIN 





Designed expressly for nice machinists’ work. 
By its use an absolutely level surface can be ob- 
tained with very little trouble. Size of File Block, 
214” wide, 10’ long, 34” thick. 


KEARNEY & FOOT, 101 Chambers St., N. Y. 








the manufacturers, 


UpricHT DRILLs. 









STERLING ELLIOTT. 
NEWTON. 

: _ = MASS. 

/ P, BLAISDELL & C0., 


Manufacturers of 


achinists’ Tools, 


WORCESTER, MASS. 
6 HARLES MiRRAY=< 
G 


BY ENGRAVER on WOOD \@ 
55 ANN’ST.* NEw Yorr: 


(OlUh hal (cme) 2 am Mole) ae 
"NOILOWSSILVS 








SPECIAL MACHINERY. 


WRIGHT MACHINE CO. 


WORCESTER, MASS. 


' 2 Manufacturers of . 
Riddor's Pocket Drawing Tablet & Tools, S7H4M ENGINE GOVERNORS 


Invaluable to Dranghtsmen, Designers, Machinists, In- 
ventors, Engineers, Wood Engravers and Artists. A circu. 
lar with fac-simile of the Protractor, which forms part 
of the Tablet, sent to any address on receipt of stamp. 


we. BF. BIDDER, 
MAPLEWOOD, MASS. 


W. C. YOUNG & CO., Worcester, Mass. 


ENGINE LATHES, HAND LATHES, | WATER WHEEL GOVERNORS 
NOISELESS DOFFER COMBS. 

















a 





Foot Power Lathes, Slide Rests, &o. 


WAL. B. BEMENT & SON, 


PHILADELPHIA, Pa. 


Manufacturers of 


Metal Working Machine 
TOOLS 


of all descriptions, and a great number of sizes; 
including 


STEAM HAMMERS, 


Steam and Hydraulic Riveters, Cranes, Punches and Shears, 








ALBANY, N. Y¥., Patentees, 
Successors to RALPH R. OSGOOD, Troy, N. Y. 





Bending Rolls, Plate Planers, &c. 


























AMERICAN 


THE HARTFORD AUTOMATIC CUT-OFF ENGINE. 


Close regulation and best 
attainable Economy of 
Fuel. Circular and Prac- 
tical Treatise on Steam 
Engineering sent on appli- 
cation. 


December 1, 1883] 














3uilt for Heavy and 

» Continuous Work, and 4 
adapted to any re- fj 

quired speed. a 





THE 


HARTFORD 
F ENGINEERING 
; COMPANY, 


HARTFORD, CONN. 
i New York Office, 
~ Rooms 72 and 73, Astor House, 











TM: WAM iy 


EXECUTED. 


The BUCKEYE AT 


Trade circulars and prac- 
tical treatise on Steam En- 


gineering free by mail. 


These Engines are carerully constructed for heavy and continuous duty, at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO,, Salem. Ohio. 
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MACHINIST 1 
NEWARK, 


WATTS, CAMPBELL & CO,N*Y4 


MANUFACTURERS OF 


Improved Corliss 


STEAM: ENGINES 


Ta Full Variety. 
Sizes varying from 30 to 2000 H, P, 


Horizontal or Vertical, Direct 
Ac ting or Beam, ¢ ‘onde nsing, 
on-Condensing or Co:npound, 


Send for Circular. 










OUR SPECIALTY IS 


onomical ‘ae 


Of 5 to 25 H. P. 


Of 1,900 in use not 
one has Exploded, or can 
show a rupture—due to 
their absolute safety {| 
and simplicity. In finish B 
and construction these @ 
Engines are admirable, 
and will compare favor- 
ably with those of higher - = 
price. Each is built on a perfect system of duplic it- 
ing parts—a point of convenience to customers. 
Correspondence solicited, and Catalogues mailed to 
any address. 


SKINNER & WOOD, 


MANUFACTURERS, 


= Established 1867 ERIE, PA. 








STRAIGHT LINE AUTOMATIC CUT-OFF ENGINE ; 


Medium or high speed; uniform at ail ranges of power or ci 
pressure ; the fewest parts and working joints ; the best material 
correc tly distributed, and unexcelled in workmanship, balance, 
and smooth running. 

For Eastern and Southern States, apply to the 
: Straight Line Engine Co., Syracuse, 
m—— For the West and South-West, to the 

MM. C. Bullock Manufacturing C 0., Chicago, Hl. 


N. WY. 








Manufacturers of 


IMPROVED 


Corliss Engine, 


Also the 


Allen Patent 
High-Speed Engine, 


Both Condensing and Non- 
Condensing, High Keonom 
ic Duty and Fine Regula- 
tion guaranteed. 


ular Boilers and Steam Fittings 





-_- “ ee = 
CONTRACTS TAKEN FOR COMPLETE MOTIVE 


THE SEIBERT CYLINDER OIL CUP Co. 


Manufacturers of Oil Cups for Locomotive, Marine 
and Stationary ngine Cylinders, 
Siebert and Gates : atents, with’ Sight Feed. 
TAKE NOTICE. 
The Sight Feed is owned exclusive’y 
by this company. See Judge Lowell's 
® decision in the United States Circuit 


POWER OUTFITS. 





JOSEPH B. MATTHEWS, 
AUTOMATIC ENGINES, BALTIMORE, MARYLAND. 


AUTOMATIC CUT-OFF ENGINES. 


Embodying a New System 

of Regulation. 
THE GOVERNOR 
WEIGHS the LOAD 





ander the 





Court, District of Massachusetts, Feb. The most perfect 
28, 1882. Allparties, except hose duly governing ever 
licensed by us, are hereby notified to obtained. Send 


for circular A. 


BALL ENGINE C0. 


ERIE, PA. 


desist the use, manufacture or sale of 
Infringing Cups, as we shall vigorously 
pursue all infringers. 


The Seibert Cylinder Oil Cup Co,, 53 Oliver St., Basten, Mass, 


SECOND-HAND MACHINERY, 


CHEAP. 











The only Par- 


13in. x 6 ft. Engine Lathe. Watts, Campbell & Co 

15 in. x 8 ft i x Pratt & Whitney. 

in. x8 ft. a Fitchburg Machine Co 

17 in. x8 ft. . Lincoln. x 
Sin. x8 ft. * Lathe & Morse. ed 
IS in. x8 ft. , Blaisdell. 

Qin. x 6 ft. Thayer, H. & Co 


Ijin. xX 16in. x 3% ft. Planer. Hendey. Good order 


36in. x 36in. x 12 ft Planer. Niles. A 1. 


WM. MUNZER, 


Manufacturer of 
IMPROVED 
CORLISS 


» Ist AV.COr. 30th 5°. 
New York, 











For STEEP and FLAT ROOFS of all kinds: 
can be applied by ordinary workmen at ONE 
THIRD the cost of TIN. Send for a sample 
and our circular which gives full directions how 
to apply your own roof; also how to repair leaky 
roofs of all kinds. Address, 

W. H. STEWART, 
74 Cortlandt St., New York 


THE BABCOCK & WILCOX CO. 


WATER TUBE STEAM BOILERS, 


107 Hope St. | 30 Cortlandt St, 
GLASGOW. | NEW YORE. 


BRANCH OFFICES. 
BOSTON: 50 Oliver Street 
PHILADA: 32.N. 5th Street. 
PITTSBURGH: 91 4th Ave. 
CHICAGO: 64 8S. Canal St. 
NEW ORL E Sy 

4c aronde let St. 
SAN FRANC SC 

1S es St. 
HAVANA, 


Pe San Ignacio. 
Send to nearest office for 
circular. 


New & Second-Hand Machinery, 


ft 











Tera Mfc. aa 


ERIE, PA. 
Engines from 15 to 400 Horse Power, 


Boilers of Steel and Iron 
Supplied to the trade or the user. Send for catalogues, 
Saw Mills & Genera! Machinery, 
WORKS AT ERIE, PA. 


NEW LETTER PRESS. 


) EXTRA TABLE. 
geen Portable, Reliable 











1 Engine Lathe, 10 in. x 344 





1 each, Eng gine L athes, llin x 4and 5ft 
1 each, 3in.x5,6and 8 ft. and Ornamental. Time, 
1E ngine Lathe, 14in. x5, 6 and 8 ft. be Labor and Space saved. 
j 16 in. x6 ft Three strokes of the lever 
each, Engine Lathes, 16 in. x 6, 7, 8 and 10 ft . gives a sec ond perfect 
Engine Lathe, 18 in. x 6, 8, 10 and 12 ft, copy in 12 sec on 8 
7 es 20 in. X 8, 10, 12, 14 and 16 ft. Send for Illustrated Cata 


THE U. S. PNEUMATIC COPYING. ‘PRESS co. 








22 in. x 8, 10, 12, 14 and 16 ft 
24 in., any le neth of be 1d to 26 ft. Factory, New Haven, Conn. New York Office, 628 Broalway. 
26 1n., 26 Tt. 
Bin. 1G ft OUR CUT OFF ENGINE SAW MILL GAUGE 
28 in. Oe ft g AP Ues 
30 in., 28 ft 
36 in., 29 ft 
12 in., 28 ft, 
PP ‘sin, “ ‘ 20 ft 
1 in., X 4.6 and 8 ft. Rod feed only, 





each, Turret Lathes, 13 and 14 in. 
Fox Turret Lathe, 16 in. x 6ft 
Fox Lathe, 15in. x 5ft. Round Arbor. 

each, Hand Lathes, 10, 12, 15 and 18 in. swing. 


_-—- 


peered “TAYLOR MFG. co. 


x dand 6 ft 











No. 4 serew Machine. Brown & Sharpe. A 1. 

Brown & Sharpe Universal Miller, Second-hand 
NEW MACHINERY 

13, 16, 20, 24, 30, 42 inch swing Engine Lathes, Ames 

16 in. x 6,7,8,10 and 12 ft. Engine Lathes. Bridgeport 


TRENTON, N. J. 


24in. & ISin., 20swing. Engine Lathes. Fifield 
DRILLS 
16, 18, 20, 22, 26, 30in. x 36in. Prentice New. 


Slate Sensitive. 

Pratt & Whitney, No. 0 and No 

42 in. Radial Drill Box 
PLANERS. 


2 Gang 


Five smaller sizes, at $7” to $ ¢ 
allel Vise that will stand heavy work. Send for circular to ( 





EAGLE ANVIL WORKS, 


_ Largest size has 8 inch Jaw—opening 10 inches, witn 26 


16in. x 16in. x 42in. Bridgeport New. ro 
22 in. x 22in.x5ft. Ames - 5 
24in. x 27in. x 6,7 and 8 ft. x 
27 in. x Win. x 6, 7 and 8 ft. - 
9 in. Hewes & Phillips’ Shapers New ss) 
15 in. x 244in. Hendey Shapers. = & 





8,10, 15, 20 and 25 in. Gould & Eberhardt Shapers. * 
No. 2 Lincoln Pattern Milling Machine. Ames. New 
No. 2Screw Machine, wire feed. Secor. New 

No. 1 Square Arbor Fox Lathe. Am. T. & M. Co 

Min. Boring & Turning Mill, Bement & Dougherty 


New York Agent, 


Brown & Sharpe Manufacturing Co. 
Bradley Hammers, 


Fisher Double Sorel Leg Vise, | 


WARRANTED 
Stronger Grip than any other Vise. 
ALWAYS PARALLEL AND CANNOT BE BROKEN. 


““B. BURBANK & CO., 


MINERS AND SHIPPERS OF 


FLUOR SPAR, | 


Furnished in any quantity, EVANSVILLE, IND.” 





Write full particulars of what is wanted. 


E. P. BULLARD, 14 DEY ST.,N.Y. 


4 ; (Please Mention this Paper.) Chambersburg, Pa, 
Iron Planer, JS in. x 18 in. x3 ft. 
each, Iron Planers, 20 in. x 20 in. x dand 5 ft 
| 1 Tron’Planer, 24 x 24 x 6 f1 LIST OF NEW MACHINERY 
| 1 eac h, Iron Planers, 26 in. x 26 in. x 7 and 10 ft. FOR SALE. 
| Iron Planer, 30 x B30 in. x 10 ft. 
36 in. x 36 in. x 10 ft : One Engine Lathe, 20 feet bed, Po in. swing. 
| 1 each, 16, 20, 22, 28, 25, 28, 30, 34and 38 in. Upright One “6 
Drills : One each 14, 16% aa 18 feet bed, 30in. 
1 each, Nos. 2, 3, 4 and 6 Spindle Gang Drills, swing. 
} 1 each, 8, 10, 12, 15, 18 and 24in, Shapers One Engine Lathe each 10 and 12 feet bed, 27 in 
| 1 each, Nos. 1, 2,3and 4 Milling Machines. swing ; : ; 
1/1 No.2 Milling Machine. Lincoln Pattern, One Engine Lathe, each 8, 10 and 12 feet bed, 23 in. 
1 each, Nos. 2,4, 5 Wire Feed Screw Machines swing. 
| 1 each, Nos Zand 7 Spindle Nut Tapper One Engine Lathe, each 8, 10 and 12 feet bed, 19 in, 
| 1 Boring and Turning Mill, each 50 and 72 in swing. 
| 1 Gray’s Screw Machine, to take all sizes to 1 in One Engine Lathe, 12 feet bed, 20 in. swing. 
1 2 in, Gear Cutter. Three Eng gine Lathes, 8 feet bed, 18 in. swing. 
he SECOND-HAND. One each 6 and & feet bed, 16 in. 
Engine Lathe, 16 in. x 6 ft swing, 


Engine Lathes, 18in 
24x 24x d5and 6ft. 
30 x 30 x8 ft. 


each, x Gand &ft. 


11 in. swing. 
Planer. 


swing, foot power Screw 


5 feet bed, 
10 in. 


One Engine Lathe, 
Two 3h6 feet bed, 


| 
| 
| 
| 
| 
Cutting Lathes, 


1 
1 
1 
1 
l 
1 
1 
1 


66 36 x 36x 10 ft. Two Iron Planers, to plane 8 feet, 30 x 30 in 
10 in, Shaper. — ' One to plane 7 feet, 26 x 26 in 
2- Spindle Edging Machine Two és to plane 4 feet, 22x Win 
Bolt Cutter, to take sizesto 144 inch Merriman. One to plane 3 feet, 18 in. x 16 in. 
1 Suspension Drill. Back Geared One each 22, 24, 26, 30 and 38 in. swing B. G.S. F 


1 Return Tubular Boiler, 4 ft. x 14% ft 
2 Lincoln Pattern No. 2 Millers 
All Kinds Machinist’s Tools and Supplies. 
NEW YORK AGENCY OF THE TANITE CO., 
| GRANT & BOGERT MACHINE TOOL WORKS, 


Upright Iron Drills 
One Shaper, 15 in. stroke. 
One Shaper. 12 in. stroke. 
One Shaper, 10in, stroke 
Send’ or lists of New and Second-hand Tools. 
The George Place Machinery Co., 
121 CHAMBERS & 103 READE STS., NEW YORK. 


AND FOR THE NEW POLISHED SHAFTING. 
H. PRENTISS & CO.,42 Dey St., N.Y. 













LG LLCAN 


AME; 
PROVIDENCE, | 


BROWN & SHARPE M’F’G CO, °° 


Patent Epicycloidal Cutters, 
FOR THE TEETH OF CEAR WHEELS, 
Which can be Sharpened by Crinding without changing their form. 


We are prepared to furnish Cutters of Epicy- 
cloidal form, which are sharpened upon the face 
the same as the Involute Cutters. As gears of 
this form of teeth to run well must be cut accu- 
rately to the proper depth, that the pitch lines 
may coincide, we make the Cutters with a shoulder 
(see cut), which determines the exact depth that 
the gear should be cut; so that care taken in siz- 
ing the blanks obviates the necessity of any meas- 
urements in cutting the teeth. The Cutters are 
made for either diametral or circular pitches, and 
the same rules apply in finding the diameters of 
blanks as in our system of Involute teeth, (i. e.) 2 
pitches added to the diameter at pitch line. 

These Cutters will cut gears which are perfectly 
interchangeable. The w hite line on edge of the 
two left hand upper teeth of cut is left for the 
purpose of placing the Cutter central with work 
spindle. The Cutters are marked with letters 
from A to X, by which they may be ordered. 


«= MACHINE TOOLS 











And Iron-Working Machinery _ 
of every description. 


BORING AND TURNING MILLS, 
Driving Wheel Lathes. 


Iron Planers, 

Engine Lathes, 

Upright Drill Presses. 

Special Pulley Turning Lathes, 

Universal Radial Drilling Ma- Special Pulley Boring Machines, 
chines. &e., &e., Ke. 


NILES TOOL WORKS, HAMILTON, 
Eastern Warerooms, 22 S. Sixth St, Philadelphia, Pa. 





Hy aveetattc Wheel Presses, 
Car Axle Lathes, 

Car Wheel Borers, 

Screw Machines, 











WESTON’S PATENT 


OF ANY CAPACITY. FOR HAND OR POWER. 


Particulars on application and full specification and tender promptly 
submitted on receipt of capacity, height of mast, length of radius, and 
whether to be operated by hand or power. 


Sole MAH ERS: 


THE YALE & TOWNE MF’G CO. 


STAMFORD, CONN. 


JUST OU'T.—A preliminary Masizete d and dese prtive circular of the various types of \cranes 
made by us, mailed on application. 





THE CRAY 19 IN. LATHE. 


NEW PATTERNS. 


6 FT., 8 FT., 10 FT. AND 12 FT. BEDS. 
“2 NEW DESCRIPTIVE CIRCULAR NOW READY. 
‘ eX 
LG. A. Gray, Jr., & Co. 


COR. 8TH AND SYCAMORE STS., 
CINCINNATI, OHIO, 


E. E. GARVIN & CO,, 


139, 141, 143 Centre St., 


NEW YORK CITY. 












97 to 118 


N.J.R. R 
Ave. ; 





A GOOD LINE OF OUR 


Milling Machines, 
DRILL PRESSES, 


Cutter Grinders, 
HAND LATHES, &c. 


OAN BE FOUND IN OPERATION IN 


Machinery Hall at the American Institute Fair 


OR AT OUR WORKS IN CENTRE ST. 


Patent Shavers, 
QUICK Adjustable Stroke. 
Can be CHANGED while in MOTION, 











| DEEEMBER 1, 1883 


NEA CHINIS®T 


THE PRATT & WHITNEY CO., HARTFORD, CONN. 


Have Ready tor Delivery: 

| Drilling Machines—No. 2 Upright, No. 3 Vertical; Nos. 1 and 3, Manufac- 
| turers andManufacturer’s Bench; Champion Drills; No. 0 Gang Drills, 10 in. 
| Pillar Shapers. 1, 14 in. Shaping Machine ; Hand Lathes, 8, 12, 15 and 18 in. 
swing; Cutting- off Lathes for 44 in. diameter. Revolving Head Screw Ma- 
chines, Nos. 1 and 3; Hand Milling Machines, Nos. 1,2 and 3; Power Milling 
Machine, Nos. 2 and 3; Bolt Cutters, Turret Head, Nos. 2, 3 and 4; National, 
Nos. 2,3 and 4. Nos. 1 and 2 Screw Shaving Machines; No. 1 and 2 Screw 
Slotting Machines ; 13 in. Plain Engine Lathes ; 16 in. Weighted and 19 and 21 
in. Gibbed Screw Cutting Lathes. One Double Connection Power Press. Index 
Milling Machines. Nos. 2 and 3 Horizontal Tapping Machines. Cutter Grinders. 
20, 24, 26, 34 and 40 in. Planers. Drill Grinding Machines. Have increased 
discount on Combination Lathe Chucks; quotations on application. 2 and 3 
Die Sinkers; 10 and 18 in. Lead Tapping Machines; 18 and 38 in. Chucking 
Machines ; Nut Tapping Machines. 





BILLINGS & SPENCER Co. 
HARTFORD, CONN.U.S.A: 


DROP FORGINGS 





ALSO 
4 AND 6 


Billings’ Patent Adjustable Pocket Wrenches, avczss. 
FINISHED §CRKEW CLAMP, DIE & COMMON 
PLATES AND DIES, | LATHE DOGS, 
nC eee ae a; COMBINATION PLIERS, 
RATCHET DR S, | ACIS PATENT 
BILLINGS PATENT FHREAD-CUTTING T0018 

DOUBLE. ACTION. \ *5 — 
RATCHET DRILIS, TAP & BARWICK PIPE 
REAMER WRENCHES, WRENCHES. 


Billings’ Patent Drop Fe Forged & Cold-Pressed Sewing Machine Shuttles 


AND ALL DESCRIPTIONS OF 
STSEEu AWD ITRoir a al ForRGcinwnecs. 


ECLIPSE "eicres ENGINES | 


TRACTION 
Stationary 


Engines. 


Iron and Stee! 
Boilers. 


Portable Cir- 
cular Saw 
Mills. 


Threshers & 
Separators, 











dW, Pond, 


WORCESTER, MASS. 
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Send for Catalogue and say where you saw this. 


FRICK & CO. 


Waynesboro, Franklin Co., Pa. 


Pianers, Drills, &c. 
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GEO. W. FIFIELD 


ENGINE LATHES 


Engine Lathes, 


w 


Pon2-Machine Tool Co , 


Now Designs, Quick Deliver 





MANUFACTURER OF 
on application. 
|owell,.Mass, U.S. A. 


FROM 16 to 48 IN. SWING. 


Cuts, Photographs and Prices fursished 





J. M. ALLEN, Presmwenr. 
™, FRANKLIN, 


J. B. Preror, Srcrerary. 


THE BUFFALO | STEEL FOUNDRY, BUFFALO, 


ORDERS 3 , Sesserqmencg PRATT & poh OR, ae 
ICITED. Proprietors, 


ARKER ; C0., Cincinnati, Ohio, 


MANUFACTURERS OF 


ENGIBE LATHES, 


from 6 to 25-foot Bed, 
Turret Lathes, Hand Fox 
Lathes, Valve Milling Ma- ¢ 
chines, Slide Rests, Box 
gf Chucks, etc., and Dealers 2 
in Machinists’ Tools. 

Lathes of verious sizes F 
and lengths for immedi: ite | : 
~ delivery. 


W. Vicke-PREsIDENT. 























a M.CARPENTER a mat -osiewidaatae 2 Ec8 


PAWTUC KET.R. I. 








TAPS & DIES. 

















